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All internal parts, including the drain valve seat, are drawn 
through the top of the hydrant without disturbing the standpipe. 


We can show you~—right in your office— 
why Mathews dry-head construction 
is so important 


No community can afford to take chances with its hydrants. They 
have to work—not just when they’re new, but in every single 
emergency during the course of a long, long life. That’s why the 
dry-head construction of the Mathews Flange Barrel Hydrant is 
so significant. It keeps sand and ice and sediment from accumulat- 
ing and interfering with its instantaneous operation, a feature that 
can be highly important. 

We can actually show you what we mean without even asking 
you to get up out of your chair. We'll bring our scale model to your 
office and disassemble it so that you can see its inner workings. 
Why not write us today and ask for one of our representatives to 
show you these important features. 


R. D. WOOD COMPANY 


Public Ledger Building, Philadelphia 5, Pa. 
Manufacturers of Mathews Hydrants and “Sand-Spun” Pipe (centrifugally cast in sand molds) 
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‘Low cost 
operation 


Whether it be shining shoes, or a multi-million dollar industry, operational costs can 
spell the difference between success and failure. That is why so many government 
agencies, municipalities, private water companies, and industries have turned to 
LOCK JOINT CONCRETE PRESSURE PIPE. 


The dense walls of Lock Joint Concrete Pressure Pipe resist electrolysis and soil cor- 
rosion. They also protect steel reinforcing of such conservative stress design that 
danger of bursting is virtually negligible. Result: replacement or even repair is a 
rarity, and danger of sudden failure which often entails extensive damage is held 
to a minimum. 

Smooth concrete inner surfaces which cannot tuberculate make the pipe’s initial 
high carrying capacity permanent. Result: low pumping costs and full capacity in 
the future when even greater demands may be made on the line. 

Long life, permanent high carrying capacity and minimal maintenance represent 
highest quality service at lowest operational cost. 


This measure of a successful water works system can 
be yours with Lock Joint Concrete Pressure Pipe. 


LOCK JOINT PIPE Co. 


East Orange. New Jersey 


Sales Offices: Chicago, ill. » Columbia, S.C. - Denver, Col. » Detroit, Mich. + Hartford, Conn. - Kansas City, Mo. + Perryman, Md. 
Pressure Water Sewer Concrete pire - Culvert - Subaqueous 
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(O)NE COMPANY OFFERS 
A COMPREHENSIVE UP-TO-DATE 
LINE OF "=: FOR WATER 
AND SEWAGE WORKS... 
BACKED BY NATIONWIDE 
SALES AND SERVICE... 
AND BY YEARS OF LEADERSHIP 
IN RESEARCH, ENGINEERING, 
MANUFACTURING AND 
APPLICATION SKILLS. 
THERE IS NO SUBSTITUTE 


FOR EXPERIENCE. 


@BUILDERS-PROVIDENCE 
B-I-F INDUSTRIES 
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“Transite’s installation 
recent increases 


Says Philip J. Holton, Jr. 
Chief Engineer 

Water Supply Board 
Providence, R.I. 
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“Our records show that labor and ma- 
terial costs have increased 100% since 
1946. Yet, in this same period of time, our 
installation costs have increased only 
21%. The ease of handling and speed 
with which contractors can lay Transite 
Pipe enable us to take full advantage of 
modern equipment and methods. In this 
way, Transite has played a prominent 
part in helping us offset increased costs.” 


Transite Pressure Pipe 
helps you cut system costs 


3 ways: in design—installation— operation! 
Today, in every part of the nation, specify pipe of smaller diameter. site 
municipal and consulting engineers And because Transite’s smooth 
choose Transite® Pressure Pipe.|Ask terior remains smooth, you 
why, and you find that economy is_ _ need to make costly allowances dur 
always among the Transite advan- _for future reduction in carryingfgg °U* 

pro 


tages they consider most important. 
For no pipe does so much to help 
keep your costs low in these three 
different ways: 

1. Design. Transite lets you plan 
a system for maximum efficiency. 
For its high carrying capacity (flow 
coefficient, C=140) often lets you 


capacity. 

2. Installation. Transite’s instal- 
lation speed cuts time and labor 
costs substantially. Light in weight 
for so durable a pipe, it handles 
easily above and below ground. And 
its Ring-Tite Coupling assembles 
quickly, surely . . . giving youa tight 
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savings have helped us absorb 
in labor and material costs...” 


Co. installing 8" line in Providence, R. I. 


Crews of Fanning and Doorley Const 


ruction 


Transite’s Ring-'Tite® 
Coupling cut away to 
show how rubber rings 
are compressed and 
locked in place to form 
a tight yet flexible 
joint. 


seal at every coupling in the system. 

3. Operation. Here’s where Tran- 
site really saves! For its maintained 
ne carrying capacity keeps pumping 
= costslow year after year. Itsstrength, 
- durability and corrosion resistance 
cut maintenance to a minimum, 
provide years of trouble-free service. 


We'll be pleased to send you booklet TR-160A. 
Write Johns-Manville, JA Box 14, N. Y. 16, N. Y. 
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COMING MEETINGS 


Vol. 50, No.4 


Dallas, Tex. 


returnable to AWWA. 


AWWA ANNUAL CONFERENCE 


Official reservation forms have been mailed to all members and are 


Apr. 20-25, 1958 


Coming Meetings 


AWWA SECTIONS 
Spring Meetings 
Apr. 16-18—Nebraska Section, at 
Cornhusker Hotel, Lincoln. Secre- 


tary, Rupert C. Ott Jr., Neptune Me- 
ter Co., 2818—21st St., Columbus. 


May 15-—17—Pacific Northwest Sec- 
tion, at Davenport Hotel, Spokane, 
Wash. Secretary, Fred D. Jones, Asst. 
Supt., Water Dept., 306 City Hall, 
Spokane, Wash. 


May 15-17—Arizona Section, at El 
Conquistador Hotel, Tucson. Secre- 
tary, Stanford I. Roth, Supervisor of 
Water Collections, Div. of Water & 
Sewers, Phoenix. 


Jun. 1-4—Canadian Section, at 
Royal York Hotel, Toronto, Ont. 
Secretary, A. E. Berry, Gen. Mgr. & 
Chief Engr., Ontario Water Resources 
Commission, Parliament Buildings, 
Toronto. 


Jun. 25-27—-Pennsylvania Section, 


at Hotel Lawrence, Erie. Secretary, 
L. S. Morgan, Div. Engr., State Dept. 
of Health, Greensburg. 


Fall Meetings 
Sep. 8-10—Michigan Sec., Grand Rapids. 
Sep. 10-12—New York Sec., Lake Placid. 


Sep. 15-17—Rocky Mountain Sec., Den- 
ver, Colo. 

Sep. 17-19—Ohio Sec., Cleveland. 

Sep. 17~-19—Wisconsin Sec., Wausau. 

Sep. 22-24—Kentucky-Tennessee Sec., 
Memphis, Tenn. 

Sep. 24—26—North Central Sec., Duluth, 
Minn. 

Sep. 28-30—Missouri 
City. 

Sep. 28-Oct. 1—Alabama-Mississippi 
Sec., Biloxi, Miss. 

Oct. 15-17—Iowa Sec., Des Moines. 

Oct. 19-22—Florida Sec., North Miami 
Beach. 


Oct. 23-24—West Virginia Sec., Charles- 
ton. 


Oct. 23-25—New Jersey Sec., Atlantic 
City. 

Oct. 28-31——California Sec., Los Angeles. 

Oct. 29-31—Chesapeake Sec., Wilming- 
ton, Del. 

Nov. 5—7-—Virginia Sec., Richmond. 

Nov. 10-12—North Carolina  Sec., 
Greensboro. 


Sec., Jefferson 


(Continued on page 10) 
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Asingle, molded rubber gas- 
ket is the only accessory re- 
quired. There are no bolts, 
no nuts, no followers, no 


couplings, no extras. 


You keep your schedules 
with Bell-Tite Joint cast 
iron pipe. Itcan be easily 
laid in a wet trench or 
even under water. 


DEF ON 
Bell-Tite Joint cast iron 
pipe is so designed that 
it will easily accommo- 
date casual curves and 


ocrmal grades. 


Available in any speci- 
fied thickness or weight 
class in accordance with 
ASA, AWWA or Federal 
specifications. 3” to 24”. 
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To 
Assembly is easy and rapid. 
Rate of installation usually 
is limited only by the speed 
of excavating the trench. 


CLOW Bell-Tite Joint is easily assem- 
bled—Just wipe clean, lubricate and 
push spigot into the bell. When 
painted yellow stripe is no longer 
visible, joint is bottle tight. 


““TAMES CLOW SONS, 


201-299 North Talman Avenue, Chicago 80, Illinois 


Bell-Tite forms a pressure- 


tight joint instantly. Re- 


d joint b tests 


prove joint stronger than the 
ipe itself. 


ED 
All diameters through 
24” listed and inspected 
by Underwriters’ Lab- 
oratories, Inc. for work- 
ing pressures to 350 psi. 


REQ MENTS 
CLOW Bell-Tite Joint 
pipe is srrong, tough, 
uniform and durablecast 
iron pipe for long-life 
underground service. 


Contractors and Munici- 
palities—men whoknow 
pipe—have installed 
well over 1,000,000 feet 
of CLOW Bell-Tite pipe. 


Subsidieries: 


Eddy Valve Company, Waterford, New York 
lowe Valve Company, Oskaloosa, lowe 
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The “SALUTE” ad reproduced on the 
opposite page is one of a Byron 
Jackson series scheduled in news- 
papers throughout the United States. 


IMPORTANT: A full color wall size 
reprint (20” x 17”) of this original 
painting by Herbert Fillmore is avail- 
able without obligation to all persons 
concerned with water planning and 
supply. Write to W. S. Thomas, Byron 
Jackson Pumps, Inc., Box 70C, 
Lawrenceburg, Indiana or ask your 
nearby BJ Pump office. 


Coming Meetings 


(Continued from page 8) 
OTHER ORGANIZATIONS 


Apr. 15-16—Lead Industries Assn. An- 
nual Meeting, at Chase-Park Plaza 
Hotels, St. Louis, Mo. 


Apr. 18—Conference on Control, Instru- 
mentation & Automation in Water Sup- 
ply Field, sponsored by Missouri Sec- 
tion (AWWA) and Missouri Univ., 
at Student Union Bldg., Missouri 
Univ. For program and registration 
information, write: Warren A. Kramer, 
State Office Bldg., Jefferson City, Mo. 


May 57—Purdue Univ. Industrial 
Waste Conference, Purdue Memorial 
Union Bldg., Lafayette, Ind. 


May 12-14—Analysis Instrumentation 
Div., Instrument Society of America, 
Shamrock Hilton Hotel, Houston, 


COMING MEETINGS 
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Tex. For registration information 
write: H. S. Kindler, ISA Director of 
Technical Programs, 313—6th Ave., 
Pittsburgh, Pa. 


May 18-24—Congress of Inter-Ameri- 
can Assn. of Sanitary Engineering 
(AIDIS), San Juan, P.R. For de- 
tails, write: Gen. Secy. Enrique Or- 
tega, Apdo. Postal 218, San Juan, P.R. 


May 19-23—Short Course on Safety 
Management Techniques, sponsored by 
National Safety Council, Chicago, II. 
Write: Director of Industrial Training, 
National Safety Council, 425 N. Michi- 
gan Ave., Chicago 11, IIl. 


May 24-31—International Water Supply 
Congress, Brussels, Belgium (in con- 
nection with World’s Fair). For in- 
formation, write: Belgian Organizing 
Committee, 10 Square Ambiorix, Brus- 
sels 4, Belgium. 


May 30—Jun. 1—European Organization 
for Research on Fluorine and Dental 
Caries Prevention, Brussels, Belgium 
(in connection with World’s Fair). 
For information write: Dr. M. Jo- 
achim, Chairman, Organizing Commit- 
tee of ORCA Congress, 67 Rue de 
Treves, Brussels, Belgium. 


Jun. 10-12—Appalachian Underground 
Corrosion Short Course, School of 
Mines, West Virginia Univ., Morgan- 
town, W.Va. 


Jun. 22-27—American Society for Test- 
ing Materials, Hotel Statler, Boston, 
Mass. 


Sep. 1-13—2nd International Conference 
on Peaceful Uses of Atomic Energy, 
Geneva, Switzerland. 


Oct. 5-9—Federation of Sewage & In- 
dustrial Wastes Assns., Detroit, Mich. 


Oct. 13-17—American Society of Civil 
Engineers, New York, N.Y. 


nd 


At THE TURN of a tap...the indispensable fluid called water flows to 
keep our homes and community healthy and clean ...our farms and 

industry prosperous and productive. 
ante — But today’s life-giving water is not the instant servant it seems. Your 
one powerful package local officials and water department—and the consulting engineers and 
pump dealers who work with them—have planned and built years in 


pyre ges advance to put this water “on tap.” These men bold our water future 


supply pumping in their bands. Help and support them in this vital work. 


In CORPORATE 


A Subsidiary of Borg-Warner Corporation - P.O. Box 70, Lawrenceburg, Indiana 
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BERMUDA HOTEL TAPS SALTY 
ATLANTIC FOR FRESH WATER 


Bermuda’s Castle Harbour Hotel recently installed 
a Maxim Sea Water Distillation Unit and thereby 
eliminated the need to import (at high cost) several 
million gallons of fresh water annually. Now the 
hotel can tap the inexhaustible Atlantic to replen- 
ish fresh water supplies. 

Castle Harbour’s Maxim unit is converting sea 
water into pure, fresh water continuously at a rate 
up to 20,000 gallons daily. It is doing this so in- 
expensively that General Manager Howard F. Hohl 


Purity of fresh water delivered estimates the unit “will easily pay for itself in 
by Maxim unit exceeds U.S. Pub- ” 

ree years. 
lic Health Service requirements. th a 


IF YOU HAVE A FRESH WATER SUPPLY PROBLEM, 
and are near sea water, you should talk to Maxim. 
Our Sea Water Distillation Units can be made in 
virtually unlimited capacities, for industrial as well 
as human use. Our engineers will be glad to discuss 
your requirements. 


THE MAXIM SILENCER COMPANY 


Subsidiary of Emhart Manufacturing Company 


110 HOMESTEAD AVENUE ¢ HARTFORD, CONNECTICUT 
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IT’S EASY TO RECOGNIZE QUALITY CONSTRUCTION 


In some respects this 400,000 gallon elevated water tank is like a jig-saw puzzle. But 
fitted together by experienced Graver field-crews, all components of the 125’ high struc- 
ture, precisely fabricated in Graver shops, match with the close tolerances that allow 
strong welds. Field work proceeds smoothly and on schedule, illustrating why Graver’s 
undivided responsibility for design, fabrication and erection assures quality construc- 


tion and maximum life. GRAVER TANK & MFG.CO.|NC. 


New York Philadelphia Edge Moor, Del. EAST CHICAGO, INDIANA 
Pittsburgh + Detroit Chicago Tulsa Sand Springs, Okla. 
Houston New Orleans Los Angeles Sanfrancisco + Fontana, Calif. 
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by the bucketful is all right for 
this Sunday engineer, but for 
full time, 24-hour transfer of 
millions of gallons of water, 
rugged Peerless Hydro-Foil 
Pumps are the answer. Steam 
generation plants, sewage dis- 


posal plants, large irrigation 
and drainage projects, flood 
control stations and many 
other rigorous duties are 
being handled efficiently, de- 
pendably and economically by 
these giants of the pumping 
world. Available as either pro- 
peller type or mixed flow type, 
Peerless Hydro-Foil pumps 
have proved themselves to be 
the finest from every stand- 
point. For the big jobs, get the 
big pump, get the Peerless 
Hydro-Foil! 
WRITE FOR ILLUSTRATED BULLETIN NO. B-148 


Putting to Work 


FOOD MACHINERY AND CHEMICAL 
CORPORATION 


Peerless Pump Division 


Plants: LOS ANGELES 31, CALIFORNIA and INDIANAPOLIS 8, INDIANA 


Offices: New York; Atlanta; St. Louis; Phoenix; San Francisco; Chicago; Fresno; Los Angeles; Plainview 
and Lubbock, Texas; Albuquerque. Distributors in Principal Cities. Consult your telephone directory. 
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HAGAN COAGULANT AIDS NOS. 7, 11, 18 
SAFE FOR DRINKING WATERS 


Capacities, Filter Runs 
Increased, Costs Reduced 


In these days of rapidly expanding 
communities many municipal water 

lants find themselves short of capac- 
ity. Increased flow rates often result 
in floc carry-over onto filters. 

The desire to supply better water 
has led many municipalities to sa 
tially soften water with lime, or lime 
and soda ash, in existing equipment. 
The fine precipitate formed very often 
settles slowly and filter incrustation 


occurs. 
Hagan Coagulant Aids 7, 11 or 18 
have been used to t advantage in 
overcoming these difficulties. Due to 
their binding power, Hagan Aids pro- 
duce larger, heavier flocs than coagu- 
lants alone. The weighting action of 
these aids promotes more rapid settling. 


NEW BULLETIN AVAILABLE 


A new bulletin describing Hagan 
Coagulant Aids Nos. 7, 11 and 18, 
iving typical case histories of Hagan 
oagulant Aid uses, is available on 
request. 


FIRST COAGULANT AID USER 


Over two years ago a Western 
Pennsylvania municipal water plant 
became interested in Hagan 
Coagulant Aids when trouble was 
experienced with floc formation. The 
plant was clarifying 15 to 20 million 
gallons of river water in conven- 
tional sedimentation basins, using 
lime and aluminum sulfate. 

Experiments were made with acti- 
va silica and Hagan Coagulant 
Aids. O ting experience showed 
that both activated silica and Hagan 
Coagulant Aid No. 18 greatly im- 
proved floc formation at approxi- 
mately the same chemical cost. The 
plant selected the Hagan Coagulant 
Aid because operating cost was re- 
duced, since the Hagan Aid could 
be dry fed. In comparison, the prep- 
aration of activated silica sol was a 
more time consuming task. 


COMMITTEE REPORTS 
TOXICITY FINDINGS 


The Technical Advisory Committee 
on Coagulant Aids for Water Treat- 
ment has advised the Chief Engineer 
of the U. S. Public Health Service that 
Hagan Coagulant Aids Nos. 7, 11 and 
18 are safe and harmless for use in the 
clarification of drinking water. 

Established pursuant. to section 301 
and 311 of the Public Health Service 
Act as amended, the Committee ex- 
amined the toxicological, chemical and 
oe properties of Hagan Coagulant 
Aids Nos. 7, 11 and 18. 

The Committee judged Hagan 
C nt Aids Nos. 7, 11 and 18 safe 
and ess for use in the clarification 
of drinking water supplies. 


WIDE-RANGE APPLICABILITY 
SAVES TIME, MONEY 
Hagan Coagulant Aids are widely 
used in industry for waste water clari- 
fication in the low pH ranges; in hot 
fae ay lime-soda softeners at high alka- 
inities and temperatures; in cold, low 
turbidity water clarification and in 
waters subject to sudden pH or tur- 
bidity fluctuations. They work equally 
well with all types of coagulants. 
Because of their flocculating proper- 
ties, Hagan Coagulant Aids not only 
8 up floc formation, but also reduce 
amount of coagulant feed required. 


WATER PROBLEMS REQUIRE 
SPECIAL HANDLING 
Because no two water supplies are 
alike and because of seasonal changes 
in some supplies, there are no stock 
answers to water problems. 
Coagulation studies made on water 
samples sent to Hagan’s Pittsburgh 
laboratories are, later, confirmed at t. 
plantsite on fresh samples. Service avail- 
able to Industrial and Municipal Plants. 


CALGON company 


OlvISION OF MAGAN CHEMICALS & CONTROLS, INC. 
HAGAN BUILDING, PITTSBURGH 30, PENNSYLVANIA 


DIVISIONS: CALGON MALLE ‘ORIES 
Al HAGAN LIMITED, TORONTO 
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ABILITY... 


why Cast Iron Pipe 
is #1 choice of U.S.A. 


THE MAN WHO CHOOSES 
CAST IRON PIPE TODAY 
WON'T PAY FOR IT AGAIN 
TOMORROW! 


Cast tron Pipe Research Association 
Thos. F. Wolfe, Managing Director 
Suite 3440, Prudential Plaza, Chicago 1, il. 


16 PER 
Cement lined cast iron pipe and fit- : 
: @ full flow for the life of the pipe. 
2 LONG LIFE... 
42 North American cities are still using 
cast iron water mains laid 100 
passed the 50 year mark. 
wands ep onder heavy traffic load, 
soil displacement and disturbance. 
4. EXTERNAL LOAD RESISTANCE... 
6” Class 150 Pipe withstands a crush- 
: ing load of 17,900 pounds per foot .. . 
nearly 9 tons. 
5S. CORROSION RESISTANCE... 
Cast iron Pipe effectively resists cor- 
— . . « vital factor in its long life 
dependability. 
+ new 
range cost, 
fittings are available for all conditions. 
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NOT 


Cast Iron Pipe’s record of 
maintaining high flow capacity 
throughout its long life is 

FACT not FICTION! 


Carrying capacity without strength is like running a rickety car 
with a powerful engine . . . sooner or later it will shake apart. 
Why choose between high flow, strength and long life when 
cast iron pipe gives you all of them? 
Specify America’s #1 pipe and your water system will serve 
long after the bond issue is retired. 


*Here is the proof! 


FLOW FACTORS FOR CEMENT LINED CAST IRON PIPE 

TEST SECT. AGE waH 
LOCATION SIZE IN FEET YEARS FACTOR 
Bowling Green, Ohio 20” 45,592 0.7-2.4 New 142.5 
Chicago, Illinois 36” 7,200 2.6-3.6 New 147 
New Orleans, La. 12” 39,650 1.2-2.9 New 41 
Corder, Mo. es 21,350 0.9-2.3 New 143 
Univ. of Iilinois s 400 3.14 New 150 
Concord, New Hamp. 14” 500 1.7-2.2 New 151 
Concord, New Hamp. 12” 500 2.0-3.4 WW 142 
West Palm Beach, Fla. 12 500 3.6-5.4 5 139.5 
Greenville, S. C. 30” 87,376 2.4-2.7 12 1486.5 
Corpus Christi, Tex. 30” 65,641 1.1-1.8 6 146 
Summerville, $. C. 8” 500 1.98-2.43 13 142.5 
Champaign, Illinois 16" 3,920 3.1-5.6 22 139.3 


“Available upon request: Booklet containing flow test and tables on Cast Iron Pipe. 


é FOR MODERN WATER WORKS 
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Your city’s future depends 


on an adequate water supply , 


Mr. George W. Welsh, Jr. (left), Deputy Chief of Bureau of Operations for Baltimore County, 
intendent of Pumping Division, inspect Fairbanks 


Louis A. Hauptman, Asst. Superin 
pumps in Maris Pumping Station. 


and 
-Morse non. 


Baltimore County gets ready for growth 


Forecasting a population of 700,000 b 

1975, Baltimore County, Maryland, ‘A 
not to be caught short for sewage- 
handling facilities. Since 1948 this fore- 
sighted community has spent an aver- 
age $5,000,000 a year for expansion of 
facilities—and plans to have over 70 
pumping stations by the end of this 


year. 

Over two-thirds of the pumps in the 
system are Fairbanks-Morse, driven 
by F-M motors. Typical of F-M ability 
to meet exact requirements are the in- 
stallations of F-M_ bladeless-impeller 
pumps, designed for non-clog, trouble- 


free operation. 

Like so many communities today, 
Baltimore County finds exclusive ad- 
vantages in working with Fairbanks- 
Morse—because the broad F-M line 
provides the ideal combination: the 
right type, right size pumps driven by 
the right type, right size diesel engines 
or electric motors—all backed by un- 
divided F-M responsibility. Why not 
investigate what F-M unmatched ex- 
near and facilities can do for you? 

rite today to Fairbanks, Morse & Co., 

t. JWW-4, 600 S. Michigan Avenue, 
Chicago 5, Illinois 


Ask for F-M Bulletin 5410K on Non-Clog Pumps. 


FAIRBANKS-MORSE 


@ name worth remembering when you want the BEST 


PUMPS + SCALES + DIESEL LOCOMOTIVES AND 


ENGINES « ELECTRICAL 


MACHINERY + RAIL CARS WATER SERVICE EQUIPMENT MAGNETOS 


Vo 
i. 50, No. 4 
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ALCO steel mains with high-carrying coal- 
tar-enameled inside surfaces help New Y ork 
City distribute over a billion gallons of 
water per day. 


Kansas City, Missouri, will be depending 
on this ALCO electric-welded steel pipe well 
into the twenty-first century. 


STEEL PIPE THAT WILL OUTLIVE A MAN 


One hundred years is a long time. Yet that 
is the estimated minimum life of ALCo electric- 
welded steel pipe in water-supply installations. 
Because of the strength of steel and the pro- 
tection of coal-tar enamel, steel pipe lasts 
longer and maintains its high carrying capacity. 

Municipal engineers know from experience 
that ALco electric-welded steel pipe is built 
to absorb vibration, impact and overloading 
and provide trouble-free, efficient service for 
many decades. Its smooth, coal-tar-enameled 
inside surface assures maximum rate of flow. 


| ALCO 


Not only is first cost low, but installation 
of ALCO steel pipe is fast and economical. Sec- 
tions up to 40 ft in length are light weight 
and require fewer field joints. Breakage during 
shipment or installation is virtually impossible. 

Sizes of ALCo electric-welded steel pipe range 
from 20 to 120 inches in diameter and from 
\{ inch wall] up. For your next piping system, 
specify the pipe with the longer life. For more 
information, contact your nearest ALCO sales 
office or write for brochure to: ALCO Products, 
Inc., Dept. 131, Schenectady 5, N. Y. 


ALCO PRODUCTS, INC. 


NEW YORK 


SALES OFFICES IN PRINCIPAL CITIES 


LOCOMOTIVES - DIESEL ENGINES - NUCLEAR REACTORS + HEAT EXCHANGERS 
SPRINGS + STEEL PIPE + FORGINGS - WELOMENTS ~- OIL FIELD EQUIPMENT 
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HAVE YOU RECEIVED 
OUR 1958 BULLETIN? 


One of a series covering our 
complete line of manual, hy- 
draulic and motor operated 
DAVIS BALL VALVES 
designed and engineered 
for water works service in- 
cluding throttling, altitude, 
& pump check applications. 
10” dia. and above with full 


round waterway. 


= 


NO, | HAVE NOT! | 


20 P&R 
| 4 
‘ 
PLEASE SEND TO: 
' DAVIS MANUFACTURING CO. 321 N. Maple Dr., Beverly Hills, Calif. ' a 
| 


--- APPLIES TO 
WATER WORKS, TOO 


“Build soon enough,” “build big enough” are 

keys to the lowest, realistic water rates for the long run. 
Procrastination or lack of planning for future community 
growth leads only to much higher costs that musi later be faced. 
Concrete Pressure Pipe helps keep water rates low, too, 

It is virtually free from corrosion and tuberculation. 
Carrying capacity is sustained, There is also 

the elasticity to resist bursting from surge and 

water hammer... and no other pipe is 

easier to install. 

AMERICAN CONCRETE PRESSURE PIPE ASSOCIATION 

228 N. LaSalle Street + Chicago 1, Illinois 


WATER FOR GENERATIONS TO COME 


: 
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Edmonton depends on 


Bailey! 


PRESSURE 


es are the Pressure and Rate 
of Flow records from one of these 
high lift pumps. Note what hap- 
pened at 10:55 p.m. on August 
25th . . . the flow increased 10.2 
M.1.G.P.D. (67% of pump capac- 
ity) almost instantaneously, and 
there was a momentary drop in 


pressure of only 5 psi! 


Every hour of every day Ed- 

maintains a constant water 
ressure...and BAILEY 
oes it! 

The Bailey Air-Operated 
Control System automati- 
cally regulates two 15,000,000 
variable speed, high lift pum 
each fitted with a ool a ic 


coupling . . . 


During the 24 hours when these 
charts were being recorded only 
one variable speed pump was in 
operation . . . and its output rep- 
resented approximately 20% of 
the total plant output. 

Every minute of every hour, 
Edmonton’s water supply de- 


pends on BAILEY! W-7.5 


WATER & WASTE TREATMENT DIVISION 


BAILEY METER COMPANY 
1024 IVANHOE ROAD « CLEVELAND 10, OHIO 
In Canada — Bailey Meter Company Limited, Montreal 
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4 to 5 MORE ACCURATE 


Coliform “sheen" colonies on MF* 
indicate contaminated water 
18 hour incubation on MF — Endo Broth 


The MILLIPORE FILTER Method of Water 


IN THE LABORATORY — IN THE FIELD 


INCREASED ACCURACY — Entire 100 mi sample tested gives 4 to 5 times 
more accuracy. Direct count of visible coliform colonies — not a 
statistical estimate. 

FAST RESULTS — Completed test results in 18 hours instead of 48 to 96 
hours. Allows precise control of water treatment. 

LOWER COST — less labor, fewer materials, and no glasswore breakage 
actually saves you money. Valuable technical time is released for other 
jobs. 

Approved by All Regulatory Organizations for the Control of Potable Waters 
® UNITED STATES PUBLIC HEALTH SERVICE 
© AMERICAN WATER WORKS ASSOCIATION 
* NATIONAL RESEARCH COUNCIL OF THE 
NATIONAL ACADEMY OF SCIENCES 

as published in the Tenth Edition of Standard Method: for the examination 

of Water and Sewage of the American Public Health Association 


WRITE TODAY for free color-illustrated MANUAL ond PRICE LIST 
on establishing the MF METHOD in YOUR Laboratory or Field Operation. 


MILLIPORE FILTER CORPORATION 


36 PLEASANT STREET, WATERTOWN 72, MASSACHUSETTS, U.S.A. 
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American CHEMICAL 


HOMONIX MIXING 
without a a Mixing Tank Tank 


The HOMOMIX' gives instantaneous, violent, 
and uniform mixing of one or more chemicals, 
or gases, with water. Immediate, total diffusion— 
the most important factor for the efficient and 
economical addition of chemicals or gases—is 
obtained without the use of a mixing tank! For new 
plants it eliminates the necessity for costly mix- 
ing tank construction; for existing plants it can 
be effectively used to improve treatment. 


The HOMOMIX, in one or more stages, is 
installed in, and forms part of, the piping. 
Diffuser impellers rotate in blending chambers 
and discharge directly across the flowing- 
through stream. Each chamber has one or more 
chemical inlet connections and a transparent 

lastic observation port through which the mix- 
ing action is visible. A lifting stage can be 
provided for additional head, if required. Write 
for Technical Supplement HM and Bulletin 300. 


AMERICANS Works 


Booth 98-99 


A.W.W.A. Convention IN OUR 69TH YEAR = = Pumping, Sewage Treatment, and 
Dalles, Tenss 112 North Broadway ; Water Purification Equipment 


April 20-25 AURORA, ILLINOIS Research - ENGINEERING - MANUFACTURING 
Offices: Chicago + New York + Cleveland + Cincinnati + Konsas City - Soles Representatives throughout the World 


24 P&R ee Vol. 50, No. 4 
COME VINT ER | 
i 


JOURNAL AWWA 


MUELLER. 


CORPORATION 


with MUELLER 
copper service pipe connection 


Mm Convex surfaces on stop 
body and coupling nut give 
line contact initially — per- 
mit joint to be easily made! 


Extra long skirt on coupling nut 


gives added support to pipe — pre- 
vents leaky joints due to pipe 
movement! 


Sizes from 
through 2” 


Opposed convex surfaces 
do not compress end of 
flange — give greater resist- 
ance to pipe pulling out. 


See the new, automatic 
Muelier CL-12 
Drilling Machine! 

At the Mueller Exhibit 

AWWA Convention 

Dallas, Texas 


April 20th through the 25th 


MUELLER CO. 
DECATUR, ILL. 


Factories at: 
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FILTERS 
SOFTENERS 
CLARIFIERS 

FLASH MIXERS 
FLOCCULATORS 
SLUDGE SCRAPERS 
ROTARY DISTRIBUTORS 
PNEUMATIC CONTROLS 


Years of engineering experience and progress are built into 
the G F C water and waste treatment equipment. 


Write us for equipment data and specifications - no obligation. 


GENERAL FILTER CO. 


WATER PROCESS ENGINEERS 
P. O. BOX 350 AMES, IOWA 


h 
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A.W.W.A. MEMBERS: Welcome to 


TEXAS 


Home of the 


CALMET 


All bronze, Split-case 
WATER METER 


DEPENDABLE, ACCURATE, 
CAREFREE 


See the Texas Made 
water meter all 
America brags about 
at Booth 100, Nation- 
al AWWA Convention 
Dallas, Texas — April ; 
28, 21. Manufactured by 


WELL MACHINERY & SUPPLY COMPANY 
Division of Worthington Corporation 


Fort Worth, Texas 


Apr. 1958 PC P&R 27 
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“WE CERTIFY” 


M & H welcomes the suggestion of the American 
Water Works Association to certify the quality of 
products made to conform to current AWWA speci- 
fications. This is a matter of importance to the water 
works industry. For the present, the procedure is 
not completely resolved; nevertheless the program as 
such will reflect a valuable contribution to users of 
water works materials. 

All M & H products listed as AWWA standard 
(either valves or hydrants) are made in strict com- 
pliance with latest AWWA specifications. 

M & H products have been developed through many 
years of research in engineering, design, foundry prac- 
tice and water works operation. This Company’s 
greatest asset today is the confidence of engineers in 
the quality and high standards of its products. 


M 


AND FITTINGS COMPANY 


ANNISTON, ALABAMA | 


| 
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AMERICAN METERS 
Build Water Revenue 


Here are some of the design features of American Meters that 
help you build Water Revenue: 


A. A thick reinforced measuring disc 
is used to reduce slippage between 
the disc and measuring chamber wall. 
With this construction the clearance 
can be sufficient to prevent damage 
from grit or scale and still make a 
more efficient seal than is possible 
with a thin disc at the same clearance. 


B. The seal between disc and meas- 
uring chamber is maintained in any 
position. 

C. Absence of a thrust roller reduces 
friction and avoids noise. 

D. Precision machining of all parts 
reduces friction and wear for -con- 
tinued measuring accuracy. 


If you want full revenue from the water you supply, “go all AMERICAN.” 


SUFFALO METER CO. 


2914 MAIN STREET 
BUFFALO 14, N. Y. 


| 
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Caw 


TRI 


AWWA Standard ee Short Body and 
Bell Spigot 5 Mechanical Joint 
Watermain Watermain Fittings— 
Fittings—2” 2” through 20”. 
through 36”. 
Fluid-Tite 
Fittings 

3” through 
12” Class 
150. 


TRINITY VALLEY IRON 
AND STEEL COMPANY 


Phone PE 8-1925 Fort Worth, Texas P. 0. Box 664 
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This open-tank softener has been in continuous service since 1950 using its original 
AMBERLITE IR-129 resin. 


AMBERLITE IR-120 in use over 7 years at oil refinery has 
treated 3,000,000 gallons of water per cubic foot of resin 


... Shows no significant change in softening capacity. 


The Gulf Oil Corporation’s refinery in Philadelphia, Pa. can produce 3,000,000 
pounds of 200 and 680 psi steam every hour for electrical power generation, heat 
exchange and process use. AMBERLITE IR-120, a strongly acidic cation exchange resin 
operating in the sodium cycle, is used effectively oad economically in the refinery’s 
open bed, gravity-feed softeners to condition 600,000 gallons of water per hour to 
— than 1 ppm. of hardness. 


The Amperuite [R-120 at the Gulf Oil Corporation’s Philadelphia refinery has been 
in constant use since 1950 without significant change in capacity or loss of resin—and 
each cubic foot of resin has treated well in excess of 3,000,000 gallons of water. 


While there are many installations which have given such prolonged service, the 
durability of ion exchange resins is dependent upon the nature of the influent water 
supply and operating conditions. Engineering companies specializing in water treat- 
ment are qualified by experience to give you recommendations on how AMBERLITE 
ion exchange resins can best serve your specific needs. 


If you need softened, deionized, dealkalized or deacidified water, you’ll find the 
answer to your water conditioning problems in our booklet “If You Use Water’’. 


Chemicals for Industry 
ROHM & HAAS 


Reg. U.S. Pat. Off. and in 


principal foreign countries. COMPANY 
THE RESINOUS PRODUCTS DIVISION 
Washington Square, Philadelphia 5, Pa. 
Representatuves in principal foreign countries 


i 
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Here’s How KENNEDY'S A.W.W.A. Valves 
Give You Longer, Low Cost Service... 


Preventing 

ee any binding of the stem 
valve operation. 


Mechanical joint ends 
save time and labor 
on installation. 


Clean pipe thoroughly before install bolts 
valves since mill scale. dirt and chips bois ot opposite sides of the diameter 
seats. Install AWWA. at time instead d tightening 


These valves, designed for use in municipal water works systems, conform to A.W.W.A. 
specifications. While A.W.W.A. specifications cover only bell end and flanged non- 
rising-stem valves, the KENNEDY line of A.W.W.A. standard gate valves also includes 
outside-screw-and-yoke valves and ail regular pipe end connections. 


In KENNEDY'S Hook-and-Wedge type disc mechanism, sticking or locking is pre- 
vented because one disc is released before the other. When valve is closing, the 
dises bearing the wedges and hooks descend until the port opening is completely 
covered. In final downward movement of the discs, the wedges act against cor- 
respondingly inclined surfaces in the backs of the discs so as to spread the discs 
apart and force them tightly against the seats. The operation is perfect with either 
disc toward the pressure. 


¢ See for yourself how KENNEDY A. W. W. A. Valves can save you money. 
Get complete details in Bulletin 561 -- WRITE TODAY! 


KENNEDY VALVE ure. co.— 


1604 E. WATER ST., ELMIRA, NEW YORK 
VALVES * PIPE FITTINGS * FIRE HYDRANTS 


* OFFICE AND WAREHOUSES IN NEW YORK, CHICAGO, SAN FRANCISCO, ATLANTA © SALES REPRESENTATIVES IN PRINCIPAL CITIES + 


3 
ra 
Inside screw 
Mechanical Joint Ends 
Installation suggestions for better valve service | 
Pa 
should be kept tighty closed and covered 
prevent foreign matter such as sand 
atid grit from damaging seat faces. 
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‘ANEW 
CONCRETE 
PRESSURE 


ECONOMY 


Recently, a large chemical company in 
Louisiana selected Cen-Vi-Ro Concrete Pressure 
Pipe to move fresh water into its new plant. 
Cen-Vi-Ro easily exceeded the hydrostatic and 
other test requirements, insuring the owners a 
permanent and maintenance-free installation. 
The close tolerances of Cen-Vi-Ro’s precision- 
formed joints... measured in thousandths. . 
combined with special O-ring type Rubber Gas- 
ket Seal assure perfect leakproof connections 
under even the most adverse field conditions. 

Lower first cost plus longer lengths result in 
a more economical installation . . . every time! 


Write for complete Cen-Vi-Ro information... 


comes from Vibration « comes from ROlling the 
spinning the very dry the spinning form dering — 
“earth-moist” mixture, the charging period. Spe- appl by 
fed into the form by belt cially designed vibrator- cially designed steel 
conveyor in uniform roller. 
layers. 


“Organized for Service” 


Vulcan Materials Company 
§=CONCRETE PIPE DIVISION 


Company P. O. DRAWER 155, BIRMINGHAM, ALABAMA 
A Division of Vulcan Materials Company 
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Horton Elevated at Anoka 


Anoka, Minnesota installed this Horton ellipsoidal-bottom elevated 
tank to provide dependable gravity pressure in their water distribution 
system. The tank, with a capacity of 500,000 gallons, is 100 feet to the 
bottom capacity line. 


Horton radial-cone tanks, standpipes, reservoirs, Waterspheres and 
Waterspheroids are also available to meet your water storage require- 
ments. Write our nearest office for an estimate or information. 


CHICAGO BRIDGE & IRON COMPANY 


Plants in Birmingham, Chicago, New Castle, Del., Salt Lake City and Greenville, Pa. 
ATLANTA CLEVELAND NEW YORK SAN FRANCISCO 
BIRMINGHAM DETROIT PHILADELPHIA SEATTLE 
BOSTON HOUSTON PITTSBURGH SOUTH PASADENA 
CHICAGO NEW ORLEANS SALT LAKE CITY TULSA 


In Canada—HORTON STEEL WORKS, LIMITED, FORT ERIE, ONT. 


| 
2 


The best WATER METER | 
€ontact our nearest th Office 
act Branch or the Home 
HERSEY MANUFACTURING COMPANY 
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INTERESTING COMPARISONS 


FOR MEN FACED WITH INCREASING 
DEMANDS ON MUNICIPAL WATER SUPPLY 


Since increased water supply f: ly di ds i d filtration 
capacity, these considerations are important to many municipal engineers. 


RAPID SAND DIATOMITE 
FILTRATION FILTRATION 


100% capital investment 
3 diatomite filtration systems as compared with 


engineering estimates and bids for equal capac- 
ity sand bed systems for the same municipalities. 


On large installations, this differential may be 
as high as 10 to 1. 


space requirements 

A conservative estimate, since a diatomite filter 

which will deliver 300 gallons per minute may 
[ ] Occupy no more than 20 sq. ft. of floor space. 


clarity 
Because diatomite filtration is a ‘“micro-strain- 


consistently 
brilliant 


complete Diatomite filtration is tne only commercially 
practical system which removes all trace of 
activated carbon used to adsorb undesirabie 

taste, odor or color. 


air binding difficulties 

Independent tests made by municipal engineers, 
using water supersaturated with oxygen, showed 
no appreciable effect on the efficiency of a 
diatomite filtration system. 


water req: for 

Reports from many municipalities show that 

from 2% to 10% of the previous filter run is 
sand bed. 


ircumstances 
any specific installation. 


jite Bulletin BW-13 contains much information 


Dical 
on Dicalite filtration of potable water —clarity, 
purity, bacteria removal (95% or better) together 
with data and operating figures on diatomite 
filtea systems now operating in certain GREAT LARES 


municipatities. Write for it—it's free. DIATOMACEOUS MATERIALS 
DICALITE DEPARTMENT, Great Lakes Carbon Corporation + 612 So. Flower St., Los Angeles 17. California 


— 
3 
q 
ing” —@ mechanical process—its positive action 
is more dependable than the uncertain effec- q 
tiveness of floc formation with coagulants as 
variable | vied rapid sand units 
activated carbon removal 
= 
up to 10% of afew ee 
5 previous run gallons ia 
“This may be considered as an “average”; in- 
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Verli-Line 


BOOSTER 
PUMPS 


in 
MUNICIPAL 
SERVICE 


This Suction-Cased Booster Pump is one of two Verti-Line units 
maintaining pressure in a city water system. 

It is a 60 HP pump, handling 1,000 GPM against 170 feet head. 
Installed in August 1953, it has proven highly satisfactory in per- 
formance — and has cut maintenance expense to the bone. 

Over 100,000 satisfied vertical pump users agree there’s no pump 
like Verti-Line for low first cost, economical operation, and negligible 
maintenance. 


Send for new brochure, ‘PUMPS FOR SALE”. Ask for Bulletin. FS-48. 


IF YOUR NEEDS INCLUDE BOOSTER PUMPS, IT WILL PAY 
YOU TO INVESTIGATE VERTI-LINE BEFORE YOU BUY. 


Verti-Line Pumps are exclusive products of 


LAYNE & BOWLER PUMP COMPANY 
general offices & main plant 
2943 VAIL AVENUE*+LOS ANGELES 22, CALIFORNIA 
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FIBERGLASS-REINFORCED 


With a background of more than 30 years’ 
experience in wash trough design, Leopold 
has now developed a trough of Fiberglass- 
Reinforced Polyester-Laminate Plastic—a 
material that is structurally ideal for wash 
water troughs. 

This new design offers a combination of 
advantages provided by no other type— 
uniform strength, dimensional stability, light 
weight for easy handling, complete resistance 
to weather and corrosion, built-in sand stop, 


Mail Coupon for Literature 
—Complete Details 


PLASTIC_WASH TROUGHS 


© Eliminate the costly maintenance jobs of chipping 
and painting! 

© Easy to handle—inexpensive to install! 

© Weather-resistant—will last indefinitely! 


mold-formed weir edges, and reinforced con- 
struction. In addition, Leopold Plastic 
Troughs, made from extra heavy fiberglass 
mat, are very durable—will last for years 
without any painting or other maintenance. 

And of particular note—these unique 
troughs are available in a variety of cross- 
sectional dimensions, providing capacities to 
suit individual requirements. 


F. B. Leopold Co., Inc. 
Zelienople, Pa. 


Please send literature on Leopold Fiberglass-Reinforced Plastic 
Wash Troughs. 


Nome. 


Address. 
City. 
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PROVIDES 


WATER STORAGE 
for 


HAMMOND Standpipes, Reservoirs, Elevated Tanks, Spheres, 
Filtration and Purification Units for Water Supply & Fire Pro- 
inclding those of the American Water Works ‘Assocation, 


Companies, the 
Association. 


and Processing Vessels . . . Write for your copy. 


«WARREN, BRISTOL and PITTSBURGH, PA. 
PROVO, UTAH * CASPER, WYO. + BIRMINGHAM, ALA. 


Wraly, Japan Sexico Netherlands Peru and West Germany. 
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HAMMOND 
i Radial Cone Elevated Water Tank | 
= 
Range of Head ...... 25 Feet 
Tower Height 113 Feet 
| 
L'Wewreex & Assoc. Alexandria, Le. 
HAMMOND IRON WORKS 
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water works pumps 


play a vital community role in... 


Trenton .. . Naturally we are proud of our own 
water works. The De Laval Steam Turbine 
Company has been a vital part of the Trenton 
community since 1901. So for the first ad in this 
new series, we have chosen our rapidly expanding 
“home town” to illustrate the role De Laval 
pumps play in water works all over America. 
Today, in fact, the great majority of American 
cities use De Laval centrifugal pumps. Their : 
design and manufacture are the result of more Write for your 
copies of De Laval 
than 57 years of experience. Units ranging up to Bulletins 1004 and 
100 million gallons per day are available to meet 1005 giving data 
all water works requirements. on these pumps 


Centrifugal Pumps 


DE LAVAL STEAM TURBINE COMPANY 
822 Nottingham Way, Trenton 2, New Jersey 
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NOW! THE CENTRILINE PROCESS 
is available for 14 mains, too! 


THE CENTRILINE MACHINE 


SEE THIS 

MACHINE AT 

BOOTHS 120 & 121 

A. W. W. A. CONVENTION 


Yes, your city’s small but impor- 
tant transmission and distribution 
lines can also regain their orig- 
inal flow capacity and pressure 
through the universally accepted 
Centriline Process of centrifu- 
gally applying a cement-mortar 
coating to the pipe walls. If some 
of your lines inadequately serve 
your customers’ requirements, 
including higher demands for fire 
protection, investigate the numer- 
ous advantages of Centrilining 
your mains now. 


designed for 


The new, smali diameter Centri- 
line Machine eliminates most ex- 
cavations at valves, laterals and 
corporation cocks. By eliminat- 
ing these fixed costs, lengthening 
the distances between access 
openings and permitting faster 
lining speeds, the new Centriline 
Machine has really reduced the 
cost of lining small mains. So 
much so, in fact, that every water 
works operator should reevalu- 
ate the economics of small pipe 
rehabilitation. 


Send today for your copy of our illustrated booklet which fully describes 
how Centriline can help you salvage worn out pipes from 6” to 144” in 
diameter permanently and for much less than you would imagine. 


CENTRILINE CORPORATION 


A Subsidiary of Raymond Concrete Pile Company 


140 Cedar Street 
New York 6, N. ¥ 


worn 2129 


5 
| 
| : 
Branch Offices in Principal 
Cities of the United States, 
Canada and Latin America, : 
® 
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WORTHINGTON - GAMON 


WATCH DOG 


The meter used by 
thousands of munic- 
ipalities in the U. S. 


WATER METERS 


“Watch Dog” models 

. made in standard 
capacities from 20 g.p.m. 
up: frost-proof and split 
case in household sizes. 
Disc, turbine, or com- 


pound type. 


SURE TO MEET 
YOUR SPECIFICA- 
TIONS FOR ACCU- 
RACY, LOW MAIN- 
TENANCE, LONG 
LIFE. 


Before you invest in water meters, 
get acquainted with the design and 
performance advantages which 


Dog Water Meters first choice of 
so many municipalities and private 
water companies in the United 


make Worthington-Gamon Watch States. 


GAMON METER DIVISION 
WORTHINGTON CORPORATION 


29% SOUTH STREET, NEWARK 5, NEW JERSEY 


OFFICES IN ALL PRINCIPAL CITIES 
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Where water is used, process equipment and storage tanks ore sure to corrode 
unless protected by an E.R. P. cathodic protection system. Even with these con- 
crete high rate clarifiers at the St. Regis Paper Company plant near Jackson- 
ville, Florida, it pays to protect the metal parts with an E.R.P. cathodic system. 


Engineering PLUS... 
E.R.P. cathodic protection pays 
off in maintenance savings 


In industry or public service, water treatment is a big investment. To 
protect that investment in water treatment equipment could be a 
tremendous maintenance job. Even with concrete clarifiers, it pays to 
use E.R.P. cathodic protection. When there are metal tanks involved, 
just one cleaning and painting can cost more than a complete E.R.P. 
cathodic protection system. 

From preliminary design to continuing periodic corrosion surveys, 
experienced corrosion engineers measure, analyze and design specifically 
for your corrosion problems. That is the only way corrosion can be 
virtually eliminated. 

E.R.P. engineering plus prevents corrosion of water storage tanks, 
water and sewage treatment structures and pipelines. For full informa- 
tion on how E.R.P. can help you save maintenance costs, write for 
bulletin E-46.00. 


ELECTRO RUST-PROOFING CORP. 


A SUBSIDIARY OF WALLACE & TIERNAN INC. 


n 
CATHODIC PROTECTION 
u 


30 MAIN STREET, BELLEVILLE 9. NEW JERSEY 
CABLE: ELECTRO. NEWARK. N. J. 


i 
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GEORGE H. STRAUB, Superintendent of Westchester Joint 
Waterworks, Mamaroneck, N. Y. tells: 


How porous underdrains 
have simplified our 
backwashing problems! 


“Our Capacity is SMGD, and our four- 
filter system is strained to full capacity 
ten months of the year. That means we 
can’t afford down-time, and must keep 
backwashing to a minimum. 

“With our former pipe lateral and 
gravel system, distribution was so un- 
even that backwashing was both fre- 
quent and slow. We were plagued with 
upset beds and were repeatedly cleaning 
out mudballs. Then, 5 years ago, we 
started to convert all filters to porous 
plates. 

“The three present ALOXITE® bot- 
toms never have given us any trouble 
worth mentioning. Admittedly, anchor- 
ing the plates gave us a bit of trouble 
at first, but we solved it by modifying 
our installation techniques. Now the 
bottoms are completely secure. Back- 
washing is easy and fast—and infre- 
quent. Wash is even all over the surface. 
Our graded anthracite filter media are 
never upset, and we've forgotten about 
mudballs. 

“The fourth filter bottom, which is 
of a different design and material, has 
a tendency to buckle when backwashing 
because of uneven wash water distribu- 
tion. This has been partially remedied 
by putting in a baffle system under the 
bottom, but we hope to install ALOXITE® 
plates here, too, in the future.” 


CARBORUNDUM 


Registered Trade Mark 
Dept. C48, 
Refractories Division, Perth Amboy, N. J. 
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...¢ DARLING gate valve bonus! 


ERE’S a point to bear in mind about the Darling valves 
installed in this fine new water pumping station at Tona- 
wanda, N. Y. As in so many other applications everywhere, 
those Darling gate valves are bound to grow old, in years, but This cutaway shows the Davling 
they'll stay young in performance! principle that assures uniform wear 
It's the precision manufacture and the Darling fully revolv- 
ing double disc parallel seat principle that always makes a 
world of difference! It means prolonged tight closure, avoid- 
ance of trouble and low maintenance through the years. 
Look into these facts . . . and make Darling gate valves your 
first choice. They are available in types, sizes and with the 
proper ends for virtually all requirements. Send for Bulletin 


5710. DARLI NG 


DARLING VALVE & MANUFACTURING CO. . 


Williamsport 23, Pa. 
Manufactured in Canada by The Canada Valve & Hydrant Co., Lid., Brantford 7, Ont. 
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Pittsburgh-Des Moines 


These fine-appearing PDM Radial Cone Elevated Steel Tanks 
serving the city of Pueblo typify the value, craftsmanship 
and dependability inherent in Pittsburgh-Des Moines water 
storage units of every type. Full information on the various 
designs, with tables of capacities and numerous 
photographs, are presented in our 20-page Ele- 
vated Tank Brochure. Write for your copy. 


Pittsburgh-Des Moines Steel Company 


Plants at PITTSBURGH, DES MOINES, SANTA CLARA, FRESNO, and CADIZ, SPAIN 


Sales Offices: 

PITTSBURGH (25)... .3424 Neville Island DES MOINES (8)........925 Tuttle Street 
NEWARK (2)... .1721 Military Park Bldg. DALLAS (1)......... 1229 Praetorian Bldg. 
CHICAGO (3) 628 First National Bank Bidg. SEATTLE (1)..... .Suite 332, 500 Wall St. 
EL MONTE, CAL.........P.0. Box 2012 SANTA CLARA, CAL... ..631 Alviso Road 


ATLANTA (5) 361 E. Paces Ferry Rd.,N.E. DENVER (2). .323 Railway Exchange Bldg. 


: 
750,000 galion tank on 120 ft tower. 
Diameter 62 ft. Head range 35 ft. 
Se 
. 
1,500,000 gation capacity tank on 70 ft 
ae x! Bs tower. Diameter 88 ft. Head range 35 ft. 
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Select the CONPROL you want 
for Automatic Valve Operation... 


THERMOSTATIC PRESSURE OR LIQUID 
CONTROL 


MANUAL 
CONTROL» 


AT BOOTH 163 


with the G-A Coshioned FLOWTROLVALVE 


¢ Operates automatically with any fluid, any control « Angle or globe 
body, bronze or non-corrosive liner ¢ Air and fluid cushioning prevent 
hammer in closing ¢ Available sizes 2” to 36” for pressures to 250 psi. 


Gu Write for Bulletin W-8A 


1210 ve Spi AVENUE, ty Company 33, 


Manufacturers of 
VALVES FOR 
AUTOMATION 
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FLOAT CONTROL ' 
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CONVENTION 
PHOT CONTROL 
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easy 


Tyton Joint® assembles so easily even untrained crews 
become expert in minutes. Only one accessory needed —a 
specially designed rubber gasket that fits into the 

bell of the receiving pipe. As the entering pipe slides in, it 
compresses the gasket to give a permanent, tight seal. No 


FOR WATER, SEWERAGE AND 
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it! TYTON 


ONLY FOUR SIMPLE ACTIONS 


bell holes. No caulking equipment. No nuts or bolts to 
fasten. And no weather problems. Tyton Joint pipe can be 
laid in rain or wet trench if need be. Like to know more 
about the pipe joint that saves time, money and headaches 
from one end of the line to the other? Call or write today. 


insert gasket with groove over bead in 
gasket seat 


U.S. PIPE AND FOUNDRY COMPANY 
General Office: Birmingham 2, Alabama 


A WHOLLY INTEGRATED PROCUCER FROM MINES 
AND BLAST FURNACES TO FINISHED PIPE 


Wipe a film of special lubricant over 
ket 


inside of gaske 


insert plain end of pipe until it 
contacts gasket 


ottom of socket... 
done 


“SHECKS, WE DION'T NEED YORE MUSCLES, 
AUNT BEANY...A LI'L PUSH FROM 
ANY ONE OF US PUTS IT TOGETHER.” 


8* Tyten Joint pipe for water moin 
in in Colorado. 


INDUSTRIAL SERVICE odditio 


ip 
i 
§ 
| 
Force plain end to 
the job 
4 > 
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ARE YOU FLOWING 
YOUR MONEY AWAY ? 


REDUCE PLANT OPERATING COSTS... 


with Builders ‘Bubble-Tight’’ Butterfly Valves! 


Flowing water represents money ... your money, your client’s money, or the 
community’s money! 
BUILDERS AWWA BUTTERFLY VALVES prevent... 


© Loss of valuable water through faulty seating. 
® Loss of valuable water through leaking stuffing boxes. 
© Loss of valuable water through delayed control of “frozen” valves. 


“Bubble-Tight” Butterfly Valves offer many exclusive design features which can 
save you money. Request Bulletin 650-L1B for money-in-your-pocket details. 
Write to BUILDERS-PROVIDENCE, INC., 365 HARRIS AVENUE, PROVIDENCE 1, 
RHODE ISLAND. 


@BUILDERS-PROVIDENCE 
B-I-F INDUSTRIES 
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lt takes just two steps to assemble the FLUID-TITE Coup- 
ling. lubricate the topered edge of the gasket, Then 
slide in the pipe. 


Major Advance In Waterworks Industry. K&M's exclusive 
FLUID-TITE Coupling provides permanent, water-tight, root- 
tight connections. 


SLIDE IT IN QUICK... 
IN 2 EASY STEPS 


IT’S “KaM” ASBESTOS-CEMENT PRESSURE PIPE WITH EASY-TO-INSTALL 
FLUID-TITE COUPLING 


Installation is fast and economical! It 
doesn’t require skilled labor, heavy 
machinery, or heavyweight coupling 
pullers. Install it in any weather. 

The seal grows tighter as the pressure 
climbs! Coupling rings expand as 
water mains fill. Rings have holes 
on one side for self-energizing action. 
It’s practically indestructible! ""K&M”’ 
Asbestos-Cement Pressure Pipe is 
non-tuberculating, non-electrolytic, 
and corrosion-resistant. Its first cost 


is often the last cost. Pressure re- 
mains normal— pumping costs stay 
low. 

Visit ovr booth Nos. 52, 53—AWWA 
Convention, Dallas Memorial Audi- 
torium, April 20-25. 


KEASBEY & MATTISON 


COMPANY AMBLER * PENNSYLVANIA 


Py 
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J. Pauli, Chief Engineer and W. Johnson, Chief Chemist of the St. Joseph, (Mo.) 
Water Company, discuss operation’ of their W&T V-notch chlorinators. The St. 
Joseph Water Co. is part of the — Water Works Service Co., Inc. system. 


Wé&T V-notclr Chiorinators — 
doubly .accepted 


The St. Joseph Water:Co. found breakpoint chlorination the 
best way to treat Missouri River water. But this increased the 
range of chlorine requirements in the water treatment. W&T 
V-notch chlorinators were the answer. 


W&T V-notch chlorinators have a chlorine feed range of 20 
to 1 with an accuracy of 4%. Based on this acceptance at its 
St. Joséph plant, the American Water Works Service Co., Inc. 
has purchased V-notch equipment for tise in other plants. 


V-notch chlorinators are available to feed from 2% to 8000 
pounds of chlorine per 24 hrs. V-notch equipment also provides 
permanence and attractiveness through modern reinforced plas- 
tics. For comprehensive information about W&T V-notch chlor- 
inators, write for Bulletin S-122. . 


WALLACE & TIERNAN INCORPORATED .. 


25 MAIN STREET: BELLEVILLE 9, NEW JERSEY 
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AWWA Public Information Program 
Ad Hoc Committee Report 


A report of the activities of the Ad Hoc Committee on Public Infor- 
mation for the year ending Dec. 31, 1957, submitted to the AWWA 
Board of Directors on Jan. 27, 1958, by John H. Murdoch Jr., Con- 
sultant. A summary of this report was published in the Secretary's 


HE AWWA Ad Hoc Committee 

on Public Information was cre- 
ated to consider areas in which better 
public information concerning water 
service is needed and to suggest means 
by which the needed information could 
be brought to public attention. 

The committee believes that an in- 
formed public is a priceless asset of a 
community water works. 

The conclusion has been reached 
that the public and water works man- 
agement need greater appreciation of 
the contributions which water supply 
agencies have made to community well- 
being. The committee has also con- 
cluded that water service must be im- 
proved, and that the public and man- 
agement need to realize that fact and 
be led to anticipate with pleasure the 
benefits to result from such improve- 
ment. Of at least equal importance is 
a realization that good and improved 


Letter in Willing Water No. 50, February 1958. 
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water service depends on adequate 
revenues. 

The committee believes that its 
thinking represents the consensus of 
the membership of AWWA and also 
of those engaged in the fields of public 
health, public works, water conser- 
vation, and community betterment. 
Briefly stated, the committee believes 
that there is an imperative present 
need for improved water service, and 
that the public and water utility per- 
sonnel must now and in the immediate 
future be informed of this need and 
of all that must be done to meet it— 
for the sake of the communities 
served. 


Present Shortcomings 

Water service is so intimately re- 
lated to public health, public safety, the 
comforts, conveniences, and essentials 
of domestic life in urban centers, and 
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to the growth and prosperity of those 
centers that any failures or shortcom- 
ings in water service are too many. 

Although confident that water sup- 
ply agencies have done and are now 
doing valuable and essential public 
work, the committee believes there are 
are too many failures. As to water 
quality and safety, there are relatively 
very few failures, but those few are too 
many. As to personnel, water service 
is too important, too involved, and has 
too many opportunities for costly mis- 
takes to be entrusted to or to be placed 
in the control of any but professionals. 
There are relatively few, but too many, 
untrained amateurs in responsible posi- 
tions in water works. There are many 
—hundreds or even thousands—of 
water systems which are not able to 
fulfill the utility’s function of supplying 
water, where and when needed. Far 
too many water systems are inadequate 
to meet the growing needs of growing 
communities. 

Neither the public nor some of the 
water utility personnel are informed 
of these things nor realize all that is 
involved in bringing about the im- 
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provements needed. The committee 
suggests that AWWA undertake an 
operation looking toward the imme- 
diate improvement of water service 
through a public information program. 

In the outline which follows, the 
committee does not attempt to develop 
fully all the various lines of work or 
thought which are mentioned. The 
lines of thought are given merely as 
illustrations, not as exclusive ap- 
proaches. The committee hopes to 
have prepared short—three- or four- 
page—developments of various impor- 
tant lines of thought for suggestions 
for water utility speakers or for adver- 
tisers. As illustrations, such short 
developments should be prepared on 
“Water Works and Public Health” 
and on “What Is an Adequate Water 
Supply?” The booklet “Good Water 
and Plenty of It” * contains much 
valuable material and should be widely 
used in public relations work. 

With this introduction, the commit- 
tee now presents an outline and some 
explanation of a typical operation. 
This will include recommendations for 
action. 


Operation Water Works Advancement 


SLOGAN: Good Water, the Lifeblood of Your Community. 


OBJECTIVE: Improved water service, through water works systems self 
sustained and adequate to meet the growing needs of each 


community. 


I. Roadblocks 


A. or Pustic ApprRECIATION 
OF: 


1. Part played by water works sys- 
tems in public health improvement by 
making safe water available to all 
takers and by providing means for 


community sanitation and pleasant 
living 

2. Part played by water works sys- 
tems in reducing fire hazards and in- 
surance rates 


* Published by General Electric Co., 
Schenectady, N.Y. 
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3. Part played by water works sys- 
tems in making industrial growth and 
community expansion possible. 


B. Lack oF REALIZATION ON Part 
OF: 


1. Water works managers of the fact 
that : 

a. Relatively minor acts of discour- 
tesy toward customers or the public, 
or failure to be thoughtful and con- 
siderate, create bad impressions and 
lead to dislike and active opposition 
to needed action. 

b. Since water works systems are 
expected to supply the community with 
pure water, the community will be un- 
favorably impressed by sloppy appear- 
ances in personnel, properties, equip- 
ment, or on construction projects. 

c. Close cooperation with the news- 
paper leg men, as well as with the edi- 
tors, managers, and owners, is essential 
if the true story of a developing water 
system is to be fairly presented. 

d. The public wants water system 
results rather than excuses for failures 
in service, and limitations on service 
as to quantities, times, and places, or 
even occasional poor quality are con- 
sidered by the public to be failures in 
service. 

2. Customers and the public of the 
fact that: 

a. Individual customers are con- 
stantly increasing their water uses and 
demands. 

b. A growing community must have 
a growing water system to supply more 
customers, as well as more use by indi- 
vidual customers. 

c. Supply systems must be adequate 
to meet service needs in periods of 
drought. 

d. The continued prosperity and the 
future growth of the community, as 
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well as the comforts of living, depend 
on having the community water system 
kept constantly ahead of demands, 
with reasonable provision for the un- 
expected and for adverse conditions. 

e. Such water systems under present 
market conditions covering labor and 
materials are much more expensive 
than in the past, and financing their 
construction costs and the operation 
and maintenance of the entire system 
must be supported by realistic rates. 

f. Managing and operating a water 
system are fields for qualified person- 
nel and should never be put into the 
hands of amateurs. 


C. Lack or ANTICIPATION ON Part 
OF: 


1. Water works managers of: 

a. Growth and change in quantity 
and quality demands 

b. Geographical expansion of service 
demand areas 

c. Safe yields of existing and pos- 
sible future and ultimate sources of 
supply 

d. Impact of competitive uses for 
available water resources 

e. Reservoir silting, resulting from 
land use and its effect on safe yields 

f. Time lags involved in developing 
plans for and completion of facilities or 
programs required to be ready for 
growing demands (“In the business 
of water supply, 10 years from today is 
now.” ) 

g. Advancing costs of construction 
and of operation. 

2. Customers and public of: 

a. The sense of well-being of a com- 
munity with a water works system de- 
signed, constructed, and in operation, 
adequate in quantity not only for pres- 
ent needs but for anticipated needs, 
and adequate for possible adverse con- 
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ditions, and also safe, palatable, and 
fully satisfactory in quality 

b. Comfort of having water when, 
where, and as needed. 


Il. Plan of Campaign 
A. Forces to Bre ENLISTED: 


1. Local water works managers and 
personnel 

2. Engineers and others with spe- 
tialized training 
~ 3. American Water Works Associ- 
ation 
- 4. Manufacturers of water works 
equipment and supplies. 


B. GENERAL COMMENT ON PLAN: 


Each of these forces must be asked 
to carry part of the burden, and each 
must support the work being done by 
the others. This is a forward move- 
ment by the industry for the benefit of 
all urban communities and its success 
depends on energetic, imaginative co- 
operation by all segments of the indus- 
try. Operation “Water Works Ad- 
vancement” must keep attention fo- 
cused on the ultimate objective—im- 
proved water service through water 
works systems, self-sustained, and ade- 
quate to meet the growing needs of 
each community and the slogan “Good 
Water the Lifeblood of Your Commu- 
nity.” The roadblocks must be kept 
in mind, however, and plans for reach- 
ing the ultimate objective must involve 
the overcoming of these obstacles. 


C. Group ASSIGNMENTS: 


1. Water works managers and per- 
sonnel : 

The first duty of this group is to 
eliminate local friction. This might 
seem a small matter, but it is one of 
the most important parts of the entire 
operation. Where there is antagonism 
to the local utility because of discour- 
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tesy, thoughtlessness, poor organiza- 
tion, inefficiency, lack of attention to 
appearances, and lack of close contact 
with newspaper men, officials, and 
service clubs, there will be great dif- 
ficulty in bringing public appreciation 
of the importance of water works. 
There will certainly be skepticism 
rather than anticipation of future bene- 
fits. Local water works personnel 
must earn, and deserve to hold, local 
respect and confidence. 

First of all, and always, management 
must get the best possible service for 
the customers and the public out of the 
system as it exists. The people will 
fight proposals to spend money on im- 
provements recommended by officials 
who are wasteful of available resources. 
The improved and strengthened sys- 
tems needed will be provided if the 
public has confidence in management. 

Use can be made of the various aids 
on improving public relations prepared 
by AWWA. These should be studied 
and their lessons learned and applied. 

Local management can do much to 
remove the roadblocks of lack of ap- 
preciation, realization, and anticipation, 
by arranging to have AWWA adver- 
tising materials carried in local papers 
at the expense of the local system or 
of local groups interested in commu- 
nity progress. Lack of public appreci- 
ation could, in part, be overcome at 
little cost by encouraging school proj- 
ects on water and water works, making 
use, perhaps, of the excellent visual 
education materials developed in co- 
operation with the staff of AWWA. 
Finally, it is suggested that local man- 
agement should seek out opportunities 
to have AWWA speakers address local 
governmental bodies, PTA groups, 
service clubs, and any other groups 
that are interested in community 
problems. 
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The local manager must make him- 
self a respected and recognized part 
of his community, whose word and 
whose professional integrity can be 
counted upon. He must show himself 
able to plan for the future with intelli- 
gence and courage; he must anticipate 
needs and prepare to meet them. He 
must be a salesman who can build up 
community anticipation of the joys of 
an adequate water system, so that its 
cost will seem small compared with its 
advantages, 

The costs are great in mental wear 
and in energy, but in dollars, practi- 
cally nothing. 

2. Engineers and others with spe- 
cialized training : 

The principal function of this group 
should be in developing and guiding 
the thinking of water works men and 
the AWWA in the meaning of “ade- 
quate in quantity and satisfactory in 
quality” when applied to community 
water systems, and in developing eco- 
nomically sound reasoning on the 
financial problems involved. These 
persons should be asked to prepare, 
present, or publish papers on such 
matters and to give general advice and 
guidance to AWWA speakers on lines 
of thought and on underlying princi- 
ples. They should not be expected to 
give detailed advice on specific local 
situations unless retained and paid for 
services by the local interests. Their 
help would be invaluable in helping to 
staff management seminars or training 
courses for water works managers. 

3. American Water Works Associ- 
ation : 

Article II of the Constitution of 
AWWA sets out the objects of the 
Association. The planned “Opera- 
tion Water Works Advancement” is 
designed to carry forward these objects 
and in no particular to go outside of 
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them. This may be important to the 
Association legally. The Association 
in all of its work in the operation must 
be careful to keep always in mind the 
ultimate objective. The ideal is ade- 
quate and satisfactory service. The 
realistic rates essential to such service 
are means to that ideal. 

The AWWA should remember Sub- 
paragraph b of Article II of its Consti- 
tution which reads: “to consider and 
deal with the problems involved in the 
production and distribution of safe and 
adequate water supplies”; the opera- 
tion is designed to acquaint the water 
works officials and the public with the 
meaning of adequate water supplies 
and with how to deal with the problems 
involved. Further, the Association is 
authorized by the quoted paragraph 
to deal with the problems, not merely 
to consider them. It is proposed in 
the operation to have AWWA deal 
with the problems involved by helping 
to create a favorable climate of opinion. 

How can AWWA be useful in the 
operation without exceeding a reason- 
able budget appropriation? It is un- 
derstood that the 1957 budget contains 
$20,000 which could have been used 
in advancing the suggested operation. 
The assignments of duty stated below 
are recommended for immediate ap- 
proval and execution. A higher appro- 
priation would be needed to cover the 
cost. 

a. Restudy of AWWA pamphlets 
and bill stuffers is required to be cer- 
tain the emphasis is properly placed 
on good, improved and adequate serv- 
ice rather than increases in rates; on 
the importance of adequate and satis- 
factory service, rather than cheap 
water; and on the good work that has 
been done and the present critical need 
for more work requiring more money 
for local water works. 
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b. Revision of existing material 
where required and the preparation of 
new material for distribution should 
support the operation and point toward 
the objective. 

c. One or more series of advertise- 
ments in support of the operation 
should be prepared, to be made avail- 
able to the members of the Association 
for their use in local advertising. It is 
suggested the series be prepared by 
professional talent under AWWA su- 
pervision and be made available to the 
membership at the approximate cost. 
Something of a similar nature might 
be done for use in local editorials, if 
editors’ sensibilities would not be hurt. 

d. Preparation of a water works 
movie featuring the operation and de- 
signed to acquaint the public and water 
works personnel with the importance 
of water service, the need for improved 
service, and the financial problems in- 


The 


volved in such improvement. 
movie should be professionally pre- 
pared, limited to 15 min, be of 16-mm 
size, and be available for water works 
speakers to use in presenting the opera- 


tion to any interested group. The 
California Section could be helpful in 
planning and arranging for such a 
movie under the supervision of the 
AWWA headquarters staff. If it were 
found that the cost of such a movie 
would be more than the budget would 
justify, its place could be partly filled 
by the movies named below. 

Good use could be made of presently 
available movies prepared by manufac- 
turers and state agencies and dealing 
with water service subjects. AWWA 
staff personnel might prepare a list of 
such movies, including in the list only 
those viewed and found to be worthy 
of AWWA endorsement. 

e. Organization and training of 
groups of speakers in each section 
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should be emphasized, to enable mem- 
bers of the various groups to be pre- 
pared and ready to accept invitations 
to speak—on the operation and in sup- 
port of the objective—before any and 
all groups which should be interested 
from a professional or community im- 
provement standpoint. These speak- 
ers might well be thought of as having 
the duty to call water works personnel 
and the public to action. The groups 
need not be limited to water works 
personnel, but might include any public 
spirited persons. The AWWA should 
suggest ideas for development by the 
speakers and might even prepare out- 
lines and some vital paragraphs where 
requested, but the members of the 
groups should be forceful speakers in 
their own right, and their own per- 
sonalities, ideas, and enthusiasm must 
shine through. Ghost-written or 
canned speeches should be avoided. 
Local management, the AWWA, and 
manufacturers can help in this work 
by securing invitations for speakers. 
The movies mentioned above could be 
used by the speakers. The use of ani- 
mated charts should be developed. 
Many valuable ideas can be found in 
the booklet, “Good Water and Plenty 
of It.” 

There should be enough speakers in 
each section, and they should be so 
located that the time and expense of 
reaching speaking points would not be 
burdensome. A booking committee in 
each section should assign speakers and 
should establish contacts with program 
chairmen of various organizations to 
secure invitations for appearances. 

f. The operation should be placed 
on the programs of the various sections 
of AWWA for section meetings and, 
of equal importance, carried forward 
as a continuing yearly operation within 
the sections. Presentations in all cases 
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should be made by trained speakers 
fully dedicated to the operation and its 
objectives. The operation and its ob- 
jective come within the field of interest 
of each of the divisions of the AWWA, 
and division officers should be asked to 
give it prominence in their work. 

g. Manager’s seminars or _ short 
training courses should be organized 
to help water works men learn how to 
manage their systems, how to improve 
those systems, and how to improve 
their employee and public relations. 
Such seminars or courses should be 
held free of convention distractions, but 
in cooperation with the Association 
sections. Additional staff personnel 
should be charged with pushing this 
phase of the work and with advancing 
the Operation. 

h. Articles should be written of a 
type and in a style which would make 
them salable to the national magazines 
of general circulation; articles should 
also be written articles designed for 
business, professional, or trade publi- 
cations. AWWA could undertake to 
interest members with writing ability 
and with standing outside of water 
works, as well as within the field, 
whose written ideas carry weight. 

Items a—c would not invorve expen- 
ditures requiring an increase in budget 
items. Item d—a professionally pre- 
pared movie—if done along the lines 
of “Pipeline to the Clouds” * might 
cost as much as $50,000 or as little as 
$25,000. The committee has been told 
that there are at least two movie com- 
panies in the East that could do a good 
job for about $10,000. The committee 
hesitates to recommend either the 


$50,000 or the $10,000 film. In view 


* Produced by General Electric Co., 


Schenectady, N.Y. 
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of the fact that there are many good 
movies already available at practically 
no cost to AWWA, it recommends that 
the matter of a special AWWA opera- 
tion movie be given further study and 
be considered at the meeting of the 
Board during the 1958 Conference. 

Items e-h, if carried forward, would 
involve expenditures for travel, and if 
additional staff were employed, there 
would be salary and clerical help to 
consider. The management seminars 
or short courses could be made par- 
tially self-sustaining. The committee 
feels that additional staff with respon- 
sibility for advancing the movement 
and getting the management training 
plans in operation could do the work. 

The committee estimates that a bud- 
get appropriation for all items above 
except the professional movie of 
$20,000 should be ample for the year 
1958. It is estimated that this work 
would probably require an appropri- 
ation for 1959 of approximately 
$30,000. The committee believes that 
Willing Water could be useful to the 
program and may require additional 
budget appropriation. 

If, in the future, AWWA directors 
saw fit to increase the budget appropri- 
ation, more work could be done. More 
use could be made, advantageously, of 
the services of trained general writers, 
advertising copy men, public relations 
men, and of speakers requiring fees 
and expenses. The expense involved 
would be about an additional $30,000. 
It is suggested that the directors should 
give careful thought to appearances. 
An obviously high-cost program might 
result in a public questioning of the 
good faith of the Association. Perhaps 
the operation and the objective have 
such public value that anything which 
looks like costly overselling would be 
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4. Manufacturers of water works 
equipment and supplies: 

The group designation used was 
chosen rather than the WSWMA be- 
cause some of the suggested assign- 
ments would be for individual mem- 
bers of that association while others 
would be strictly association business. 
The WSWMA has engaged a public 
relations expert who is carrying for- 
ward a program designed to focus the 
attention of the public on the impor- 
tance of water. The work is well 
begun and should not be given up. In 
the long run it will have beneficial re- 
sults for water utilities, but it will have 
no immediate effect in advancing im- 
provements in water works systems. 
Immediate means within the next 5 
years, when improvements in service 
must be provided. The AWWA 


operation and the WSWMA program 
can be mutually helpful. Certainly the 


two associations are working along 
generally parallel lines. The first sug- 
gested group assignments are for 
WSWMaA to work through its public 
relations expert. Other suggestions 
will be for association action outside 
of that employment and for action by 
members of the AWWA. 

a. The WSWMA expert can be 
helpful to AWWA in its operation 
without going beyond the scope of his 
employment contract with that asso- 
ciation, and, indeed, in direct further- 
ance of that contract as the committee 
understands it. The following are 
suggestions : 

(1) Consultations can be held with 
officers and committee members on 
lines of approach to groups to be inter- 
ested in the AWWA operation. 

(2) Through the expert’s connec- 
tions with other groups and his con- 
tacts, he can cause invitations to be 
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extended to AWWA speakers on the 
operation for various programs. 

(3) The expert’s connections and 
influence can get national periodicals, 
trade, professional, and technical pub- 
lications to publish articles in support 
of the AWWA operation. 

(4) The expert’s best efforts can 
cause other organizations with which 
he has established relations to recog- 
nize the AWWA objective as a worth- 
while project. 

b. WSWMaA could be helpful with 
relation to its public relations expert 
and in persuading its members to 
support—as individual companies—the 
AWWA operation and to recognize 
and approve its objective by a formal 
endorsement. It would be helpful if 
the endorsement carried with it an in- 
struction to its expert to cooperate as 
suggested above. 

c. Individual members of WSWMA 
can do a tremendous job for AWWA 
and its operation : 

(1) Within their regular advertis- 
ing budgets, they can feature the 
AWWA operation and objective in 
such ways as may seem best to each. 
Where the member usually carries on 
national advertising outside of trade 
journals, the material could be directed 
to the general public. If the advertis- 
ing is limited to trade journals, it could 
be directed to arouse the interest of 
water works people or governmental 
officials. 

(2) The AWWA operation could 
be featured in company exhibits, so 
that those who attend meetings would 
have constant reminders. 

(3) Sales representatives have 
great personal influence with water 
works personnel, and those sales rep- 
resentatives should be trained and in- 
structed to preach the importance of 


= — 
| 
| 
: | 
| 
| 
“ 
: 


Apr. 1958 


the operation on all appropriate 
occasions. 

All of the suggested lines of effort 
to be assigned to the WSWMaA, its 
expert, and its members can be adopted 
and followed at no expense outside of 
their normal budgets. 


National Advertising 


The committee has been giving con- 
sideration to a national media advertis- 
ing campaign to be carried on in the 
name of AWWA. The cost of such 
an undertaking would be between 
$300,000 and $500,000 a year and, if 
undertaken, should be continued for at 
least 3 years. The matter is still under 
study by the committee, and it does 
not at this time make any recommenda- 
tion on it. 


Recommendations 


The committee believes: [1] that a 
public information operation should be 
instituted at once and carried forward 
with vigor; [2] that the public, com- 
munity officials, and water works per- 
sonnel must be better informed on the 
importance of water works in commu- 
nity life, of the need for improvements 
in water service, and that good service 
and improvements depend on adequate 
revenues; [3] that AWWA owes a 
duty to the public and to its members 
to lead toward improved water service 
and toward improved training for 
water works managers. 

The committee further believes that 
an informed public is a priceless asset 
of a community water works and that 
such an informed public will want im- 
proved water service, through water 
works systems self sustained and ade- 
quate to meet the growing needs of 
each community. 
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The committee recommends that: 
1. “Operation Water Works Ad- 


vancement” be authorized with direc- 
tions that it be actively promoted be- 
ginning at once 

2. Close liaison be maintained by the 
committee with the WSWMA, par- 
ticularly concerning national advertis- 
ing by its members ; that the WSWMA 
president and its public relations com- 
mittee chairman be added to the 
AWWA Ad Hoc Committee on Pub- 
lic Information ; and that the WSWMA 
and its members be invited to support 
the committee’s work along the lines 
outlined in the committee report 

3. A member of this committee be 
made chairman of a subcommittee 
composed of himself, the chairman of 
WSWMA, and the public relations 
committee chairman, to maintain liai- 
son with the WSWMA 

4. In order to develop the AWWA 
public information operation, a quali- 
fied man be appointed as field repre- 
sentative 

a. This man should be capable of 
developing and should develop man- 
agement seminars in various sections 
and regions through the national office 
and section officers, possibly with dif- 
ferent approaches in different areas, 
and the seminars should not be consid- 
ered a part of section meetings. 

b. The field representative should 
meet with members or groups of mem- 
bers in various areas to thrash out 
specific management problems. In 
these idea exchange sessions, the field 
representative can bring to the volun- 
tary groups, without side distractions, 
ideas of value from other areas and 
add to his own basic knowledge for 
further distribution. 
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c. The representative should carry 
the message of good management to 
small, but interested, groups. 

d. He should aid in developing 
speakers’ bureaus. 

e. He should aid in publicity devel- 
opment. 

f. He should speak at and aid in 
developing programs for section meet- 
ings on management. 

g. He should aid in developing semi- 
nars for the smaller cities through 
nuclei of good managers. 

h. He should aid in developing new 
material for public information. 
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5. That this committee be continued 
until such time as the public informa- 
tion program is considered imple- 
mented, its results weighed, and its 
future success assured 

6. That the Directors of AWWA 
make a budget appropriation for the 
approved work of the Ad Hoc Com- 
mittee on Public Information for the 
year 1958. 


[The committee report and its rec- 
ommendations were approved by the 
Board of Directors on Jan. 27, 
1958. ] 


Safety of Certain Coagulant Aids for 
Potable-Water Treatment 


In 1957 the US Public Health Service, in response to requests from health 


and water works officials and others having responsibility in the field of water 
supply, established the Technical Advisory Committee on Coagulant Aids for 
Water. The group’s function is to receive information from producers and pur- 
veyors about the composition and toxicity of coagulant aids, to review it, and 
to advise on the safety of such materials for use in treating drinking water. 
Major manufacturers of coagulant aids were notified of the committee’s forma- 
tion and were invited to submit information on their products. 

The committee, through the assistant surgeon general, has now advised that, 
on the basis of information submitted on certain coagulant aids, the specific 
materials examined may be used in treatment—in the concentration recom- 
mended by the manufacturer—without adverse physiological effect on those con- 
suming the water. The committee has not inquired into the effectiveness of these 
materials for the proposed use and does not imply that the products are neces- 
sarily superior, equivalent, or inferior in performance to other products intended 
for similar use. 

The manufacturers and products referred to above are: 

Hagan Chemicals & Controls, Inc., Pittsburgh, Pa. (Hagan Coagulant Aids 
No. 7, 11, 18) 

Stein, Hall & Co., Inc., New York, N.Y. (Jaguar) 

The Permutit Co., New York, N.Y. (Permutit No. 65, 66, 67) 

E. F. Drew & Co., Inc., New York, N.Y. (Drewfloc) 

Hercules Powder Co., Wilmington, Del. (Carboxymethylcellulose ) 
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Natural and Synthetic Polyelectrolytes as 
Coagulant Aids 


Jesse M. Cohen, George A. Rourke, and 


Richard L. Woodward 


A paper presented on May 14, 1957, at the Annual Conference, Atlantic 
City, N.J., by Jesse M. Cohen, Chemist, George A. Rourke, Chemist, 
and Richard L. Woodward, Chief, Water Supply Unit, Robert A. 
Taft San. Eng. Center, USPHS, Cincinnati, Ohio. 


NE of the essential processes of 

the majority of water treatment 
plants involves the addition of a 
chemical coagulant which causes ag- 
gregation of some fine particles and 
adsorption of others to produce a larger 
particle called a floc. The settling rate 
of this floc is dependent on many fac- 


tors, but principally on its size and 


density. Considerable research over 
the past years has been directed to- 
ward achieving a fast-settling floc. A 
major contribution to this effort was 
the discovery that activated silica in- 
duces the formation of large, dense, 
and tough floc. There has been no 
serious competitor to activated silica 
for water clarification until the re- 
cent introduction of natural and syn- 
thetic materials called polyelectrolytes. 
It was soon apparent that these mate- 
rials are effective coagulant aids, which 
produce a large and rapidly settling 
floc when used with standard chemical 
coagulants. 

In spite of the fact that production 
of polyelectrolytes for use in water 
treatment has been developed by sev- 
eral large chemical companies in the 
past 3-4 years, very little has been re- 
ported in the literature on the use of 
these new compounds. A notable ex- 


ception is a paper by Johnson (1), who 
reported on the effect of polyelectro- 
lytes, alone and in conjunction with 
metal coagulants, on chemical coagula- 
tion of some synthetically modified sur- 
face waters, and on process waste 
waters. Both natural (starch) and 
synthetic (polycationic and polyani- 
onic) polyelectrolytes were investi- 
gated. Johnson concluded that “poly- 
electrolyte coagulants showed such 
promising results in the systems stud- 
ied that they could become an impor- 
tant supplement to coagulants now 
used for clarifying waters.” 

Reports on the use of polyelectro- 
lytes in treatment of industrial waste 
waters have been fairly numerous, 
especially in ore-dressing and coal- 
washing operations (2-6). A recent 
intensive investigation on the use of 
these materials was made by LaMer 
and Smellie (7), who reported on the 
flocculation, subsidence, and filtration 
of polyelectrolyte-treated phosphate 
slimes. Modified starch was found to 
be an effective low-cost flocculant. 


Chemistry 


The generic term polyelectrolyte de- 
scribes a variety of compounds, some 
of which have been found to be effec- 
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tive coagulants and coagulant aids. 
Their use may seem to be a new devel- 
opment in the field of coagulation ; the 
process is, in fact, at least 4,000 years 
old. Sanskrit literature, about 2000 
B.C., suggested a number of vegetable 
substances, notably the seed of Strych- 
nos potatorum, as a means of clarifying 
water. It now seems fairly clear that 
such organic compounds as starch and 
starch derivatives, cellulose com- 
pounds, polysaccharide gums, and pro- 
teinaceous materials may be used as 
coagulant adjuncts. In spite of their 
varied sources, these compounds may 
be collectively described as biocolloids, 
which are naturally occurring poly- 
mers carrying electric ‘charges or ioni- 
zable sites. 

An important development in colloid 
chemistry has been the production of 
synthetic polymers with high molecu- 
lar weight, analogous in general prop- 
erties to the biocolloids. All of these 
compounds contain recurring units of 
small molecular weight, chemically 
combined to form a molecule of colloid 
size, and each of the recurring units 
carries one or more electrical charges 
or ionizable groups. Because these 
compounds have the characteristics of 
both polymers and electrolytes, they 
have been called polymeric electrolytes, 
or, more frequently, polyelectrolytes. 

One of the first synthetic polyelec- 
trolytes studied was polyacrylic acid, a 
polymer of repeating units of acrylic 
acid. The similarity between this 
purely synthetic compound and a natu- 
rally derived polyelectrolyte such as 
starch exists in the fact that both com- 
pounds are polymers of repeating units, 
acrylic acid and glucose, and that each 
of the recurring units contains iouiza- 
ble groups, carboxyl in one and hy- 
droxyl in the other. These ionizable 
groups are readily converted to 
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strongly ionized sites by reaction with 
alkali. 

Three general classes of polyelectro- 
lytes may be obtained, depending on 
the sign of the electrical charges. 
Negatively charged compounds, such 
as caustic hydrolyzed polyacrylamide, 
are called anionic polyelectrolytes, 
while polymers carrying a positive 
charge, such as _ polyvinylpyridinium 
butyl bromide, are termed cationic. In 
addition to these polyelectrolytes with 
charges of one sign, compounds can 
be prepared, called polyampholytes, 
that have both positive and negative 
charges. Proteins and some polypep- 
tides provide a wide range of natural 
polyampholytes. 


Methods of Study 


Work at the Robert A. Taft Sani- 
tary Engineering Center was under- 
taken to investigate the utility of some 
commercial polyelectrolytes in coagula- 
tion of surface waters and of laboratory- 
prepared turbid water. Since poly- 
electrolytes are an extremely diverse 
group of chemicals, it is patently wrong 
to generalize on their behavior. For 
this reason, the laboratory work was 
divided into three phases: 

1. Work done with a synthetic ani- 
onic polyelectrolyte 

2. Work done with a synthetic ca- 
tionic polyelectrolyte 

3. Data obtained with a natural 
polyelectrolyte. 

In all of the coagulation work, a stir- 
ring apparatus was used which allowed 
the simultaneous testing of six 2-liter 
aliquots of sample. Procedure of test- 
ing was standardized to permit com- 
parisons between individual coagula- 
tion runs. A typical test was per- 
formed in the following way: 2-liter 
portions of well mixed test water were 
put into each of six square-sided gallon 
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jars in place under the machine. 
Measured amounts of both the metal 
coagulant, generally alum, and the 
polyelectrolyte under study were put 
in small individual beakers resting in 
front of each sample of test water. 
This procedure provided the means for 
adding the dosing chemicals quickly 
and accurately while the stirrer was 
operating. Flocculation was allowed 
to proceed for 30 min at 42 rpm, which 
provided a paddle tip velocity of 43 
fpm. After coagulation, the contents 
were allowed to settle for 30 min, dur- 
ing which time settling quality of the 
floc and degree of clarification were 
determined according to a procedure 
developed in this laboratory (8). In 
this procedure, the rate of settling of 
a floc is determined by withdrawing 
samples simultaneously from each of 
the six jars and measuring the amount 
of turbidity in each sample. From 
these data a curve is obtained which 
provides an accurate description of the 
settling characteristics of the floc. 
Turbidity measurements were made 
with a spectrophotometer at a wave 
length of 470 mp, using a 5-cm cell. A 
reference turbidity was prepared by 
suspending finely ground clay in dis- 
tilled water and calibrating with a 
Jackson candle turbidimeter. 

To eliminate the variables occurring 
in natural waters, a soft turbid water 
described by Smith and others (9) 
was prepared in the laboratory. Since 
this water is easily reproducible, any 
changes obtained in the quality of a 
coagulation could be justifiably ascribed 
solely to any added variable. Thus, 
improved coagulation resulting from 
addition of polyelectrolyte, for exam- 
ple, could be due only to this com- 
pound and not to a change in test water 
quality. A local clay was suspended 
in distilled water, allowed to stand, and 
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the supernatant was then siphoned off 
for a stock turbidity. Microscopic de- 
termination of particle size distribution 
showed that 85 per cent of the parti- 
cles were 1-3 yw, 11 per cent were 3-5 p», 
and 4 per cent were over 5 in size. 
Particles of less than 1m were not 
measured. Alkalinity was provided by 
adding sodium bicarbonate. 

In addition to the laboratory- 
prepared turbid water, other natural 
waters, varying widely in degrees of 
turbidity, hardness, and alkalinity, 
were used. To insure that water of 
unvarying quality was being tested in 
any one series of experiments, 25-30 
gal were collected and combined in a 
single tank equipped with a mechanical 
stirrer. Chemical and physical tests 
showed that the water characteristics 
did not change during the testing pe- 
riod, which generally lasted about 1 
week. 

Reagent grade aluminum sulfate 
corresponding to the chemical formula, 
Al,(SO,),°18H,O, was used in all 
coagulations. Three commercial com- 
pounds representing three classes of 
polyelectrolytes were studied in detail : 

1. Anionic A: a synthetic, high- 
molecular weight, acrylamide polymer 
hydrolyte. Partial hydrolysis of poly- 
acrylamide results in the replacement 
of some of the amide with carboxylate 
groups, thus converting an uncharged 
polymer to an anionic polyelectrolyte. 
The compound is supplied as a white 
amorphous solid in the form of small 
flakes, from which solutions may be 
prepared. 

2. Cationic B: an amber-colored, 
slightly viscous, caustic liquid. This 
solution contains an organic cationic 
polymer in an approximately 1N caus- 
tic solution. Since it is miscible in all 
proportions with water, dilute solutions 
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for feeding in water treatment are 
readily made. 

3. Nonionic C: a representative of 
the naturally derived polyelectrolytes. 
It is supplied by the manufacturer as a 
physical mixture of polyelectrolyte and 
clay. Qualitative tests in this labora- 
tory have shown that the active in- 
gredient is a cellulose derivative, prob- 
ably similar to carboxymethylcellulose. 


0.5 mg/! (No Alum) 


- 


2.0 mg/l 


0 mg A (Control) 


1.0 


0.5 
4 
Settling Time — min 
Fig. 1. Effect of Anionic A on Synthetic 
Turbid Water 


Anionic A was added to jars of laboratory- 

prepared turbid water in amounts shown. 

All solutions contained 10 mg/l alum, 

except the one designated as containing 
none. 


Anionic A 


In preliminary work with Anionic 
A, laboratory-prepared turbid water 
was used as the test water. Turbidity 
of this water ranged from 90 to 110 
units and alkalinity varied from 50 to 
54 mg/I as calcium carbonate. 

Since Anionic A would represent 
one of several chemical compounds 
added to a coagulation, it was neces- 
sary to determine whether it should be 
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added before or after metal coagulants, 
such as alum. Results showed that 
Anionic A could be added to this test 
water at any time before or after the 
addition of coagulant. It was also ef- 
fective, although to a much lesser ex- 
tent, when added after alum floc had 
been fully formed. Since slightly supe- 
rior results were obtained when Ani- 
onic A was added simultaneously with 
or any time before the addition of 
alum, the latter procedure was fol- 
lowed in all additional work with this 
compound. Subsequent work has 
shown, however, that optimum time 
for addition of Anionic A varies with 
the individual water being examined. 


Optimum Concentration 


The optimum concentration of Ani- 
onic A to use with the laboratory- 
prepared turbid water was deter- 
mined by adding increasing amounts of 
polyelectrolyte to a coagulation ob- 
tained with 10 mg/l alum. Criteria 
for judging coagulation quality were 
the settling rate and the residual tur- 
bidity after 30 min settling. 

The principal effect of polyelectro- 
lytes on a coagulation is a large in- 
crease in floc size, which can be demon- 
strated analytically by the greatly ac- 
celerated settling rate of the floc. This 
effect is amply shown in Fig. 1. The 
lowest dose tested, 0.05 mg/1 of Ani- 
onic A, produced a faster settling floc 
than that obtained in the control jar, 
where 10 mg/I of alum alone was used. 
Maximum benefits—a high settling 
rate and a low residual turbidity—were 
obtained with 0.5 mg/l. When the 
concentration of Anionic A was in- 
creased to 1 mg/l, some decrease in 
benefits was observed in the form of 
higher residual turbidity, while 2 mg/1 
interfered to the point of complete inhi- 
bition of coagulation. Results obtained 
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by adding 0.5 mg/l of Anionic A with- 
out addition of alum demonstrates that 
this polyelectrolyte is not a coagulant 
but rather a coagulant aid, dependent 
on the prior formation of a floc by 
some metal coagulant. 

The required amount of Anionic 4 
for a satisfactory alum coagulation of 
any particular water would, of course, 
have to be determined empirically, 
much like the determination for the 
necessary amount of coagulant. To ob- 
tain maximum benefits with laboratory- 
prepared water, it was found that the 
concentration of Anionic A must be 
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could be accomplished. Where a good 
coagulation was obtained with alum, 
the addition of Anionic A did a better 
job. With pH values that gave unsat- 
isfactory alum coagulation, the addi- 
tion of Anionic A had only a slightly 
beneficial effect. These experiments 
further emphasize the point that prior 
production of a floc with alum is a 
requisite for the benefits obtainable 
from Anionic A treatment. 

Increased settling rate was obtained 
with Anionic A in a wide range of 
alkalinity, 5-300 mg/I, in the presence 
of varying degrees of hardness, 0-1600 


TABLE 1 
Effects of Anionic A Additions to Alum Coagulation of Natural Waters 


Test Waters Ohio River 


Miami River Pond D Pond P 


Turbidity—units 54 
Hardness (as CaCO3)—mg/l 106 
Alkalinity (as CaCO3)—mg/l 42 
pH 7.6 
Color—units Low 
Alum*—mg/1 15 
Anionic A—mg/1 
Optimum 
Effective range 
Interference 


1.0 
0.25-1 
2.0 


89 
70 


35 
280 
204 

8.1 

20 

15 


0.5 
0.25-1 
2.0 


* Minimum amount of alum for satisfactory coagulation. 
Anionic 


t Slight improvement in color removal with 


increased linearly with increase in 
alum dose. It should be emphasized 
that increased settling rates may also 
be obtained with lesser amounts of 
Anionic A and that the above relation- 
ship represents the maximum benefits 
obtainable. 


Miscellaneous Observations 


Several experiments were made to 
determine the effects of such factors as 
pH, alkalinity, hardness, and turbidity 
on the use of Anionic 4. It was shown 
that Anionic A does not extend the 
range of pH at which alum coagulation 


A-treated samples. 


mg/l, and with turbidities from 50- 
540 units. With synthetic turbid 
water, Anionic A was shown to be re- 
markably unaffected by chemical and 
physical changes of the test water. 


Natural Waters 


It was clear from the work on syn- 
thetic turbid water that Anionic A dra- 
matically increased the settling rate of 
alum floc. The effects of small addi- 
tions of Anionic A were then checked 
on five natural waters, obtained locally 
and varying greatly in chemical and 
physical characteristics. In these stud- 
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ies, each water was tested to determine 
the minimum amount of alum needed 
to yield a good coagulation. Using this 
established amount, a series was then 
set up by adding increasing amounts of 
Anionic A to determine the combina- 
tion of alum and Anionic A which 
would yield the highest settling rate 
plus low residual turbidity. These 
data are summarized in Table 1. 
With all of the five waters tested, 
Anionic A treatment greatly increased 


Settling Time — min 


Pig. 2. Effect of Cationic B on Cincinnati 
Tap Water 


Cationic B was added to turbid Cincinnati 
tap water in amounts shown. All solu- 
tions containued 10 mg/l alum. 


the settling rate of the alum floc. 
As previously pointed out, increased 
amounts of Anionic A were necessary 
as the alum dose was increased. Slight 
improvement in color removal with 
Anionic A-treated samples was ob- 
tained in Ponds D and P. Attempts 
to coagulate Pond D water by adding 
as much as 5 mg/I of Anionic A with- 
out additional metal coagulant were 
not successful. These tests further 
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show that Anionic A is a true coagu- 
lant aid requiring the presence of a 
metallic-coagulant floc to clarify turbid 
water. 


Summary 


The salient facts which emerge from 
the laboratory testing of Anionic A 
may be listed as follows: 

1. Anionic A is not a coagulant, but 
a true coagulant aid, which requires the 
concomitant use of a metal coagulant. 

2. The benefit which can be ascribed 
to the use of Anionic A is a greatly in- 
creased size of floc, which produces an 
increased rate of settling. 

3. It has not been shown in the labo- 
ratory tests that either the coagulant 
dose or the flocculation time can be 
substantially reduced without some 
sacrifice of final water quality. 

4. For some waters the effective 
range of concentration of Anionic A is 
limited. Doses exceeding this concen- 
tration produce a dispersion rather 
than a coagulation. 

5. The activity of Anionic A appears 
to be independent of physical and 
chemical water characteristics, such as 
pH, alkalinity, hardness, and turbidity ; 
the only requisite is that a floc be pro- 
duced by a metal coagulant. 


Cationic B 


Preliminary work with Cationic B 
was done with the laboratory-prepared 
water used for the study of Anionic A. 
It was quickly discovered that benefits 
from the use of Cationic B could not be 
obtained with this water. Further 
work disclosed that Cationic B had no 
effect on coagulation when mineraliza- 
tion was low or absent. This behavior 
was proved experimentally with a test 
water prepared by suspending the clay, 
used in the preparation of synthetic 
turbid water, in Cincinnati tap water. 
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Addition of Cationic B to an alum co- 
agulation of this water gave increased 
settling rates as shown in Fig. 2. 
When this test water was diluted with 
an equal amount of distilled water, 
which produced a slightly mineralized 
water containing about 20 mg/l of 
alkalinity, however, no benefits were 
obtained, demonstrating that dissolved 
substances and not the suspended clay 
particles are responsible for the lack 
of activity. 


100 T —4 
80 4 
60 of 
40 
1, 20 
i 8 mg/I (No Alum) 
& O mg/! 
10 a 
: 8r 12 
£ 
x 
0 1 2 3 4 5 30 


Settling Time — min 


Fig. 3. Effect of Cationic B on Ohio 
River Water 


Cationic B was added to Ohio River 
water in amounts shown; all except one 
contained 20 mg/l alum. 


Cincinnati Tap Water 


Since lack of activity in the unmin- 
eralized water precluded use of the 
standard synthetic turbid water, Cin- 
cinnati tap water with added clay tur- 
bidity was used in the first phase of the 
investigation. Again, as with the natu- 
ral waters studied, 25-30 gal of this 
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water were collected at one time to 
insure a uniform supply. Chemical 
characteristics of two batches of test 
water were: pH, 7.9-8.6; alkalinity, 
35-43 mg/l; hardness, 112-152 mg/1; 
and added turbidity 105-113 units. 

The time of addition and the concen- 
tration of Cationic B to obtain maxi- 
mum results were studied in detail. 
Although some increases in settling 
rate were obtained when Cationic B 
was added before or simultaneously 
with alum, best results occurred when 
additions were made 1-8 min after the 
addition of alum. 

Shown in Fig. 2 are the settling 
rates for varying concentrations of Ca- 
tionic B when added 1 min after the 
addition of 10 mg/l of alum. Maxi- 
mum benefits were obtained over a 
relatively narrow range of concentra- 
tion. Good coagulations (high settling 
rate plus low residual turbidity) re- 
sulted with 1-4 mg/l] of Cationic B. 
Increased doses, of 6-8 mg/l, yielded 
increased residual turbidities, indicating 
interference with efficient clarification. 

Further work with this water 
showed that increased amounts of Ca- 
tionic B were required as the alum 
dose was raised. Some reduction in 
flocculation time could also be obtained 
by addition of Cationic B. Thus, a 
satisfactory effluent was achieved in 20 
min with Cationic B, where 30 min 
were required with alum alone. Ca- 
tionic B was fully effective with ferric 
sulfate coagulation. 


Ohio River Water 


Chemical characteristics of Ohio 
River water were: pH, 7.5; alkalinity, 
61 mg/l; hardness, 141 mg/l; and 
turbidity, 98 units. In experiments 
with this water, greatly accelerated 
settling rates were obtained when Cati- 
onic B was added before, simultane- 
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ously with, and 1-5 min after the alum 
coagulant addition. Best results, how- 
ever, were invariably produced when 
Cationic B was added 1 min after the 
alum when the alum floc was barely 
visible. Optimum concentration of Ca- 
tionic B was determined by adding in- 
creasing amounts of the polyelectrolyte 
1 min after the addition of 20 mg/I of 
alum. These data are summarized in 
Fig. 3. 


a (2.5 mg/!) 


b (5 mg/l) 


Reduction of Alum Requirement 
by Use of Cationic B 


Pig. 4. 


Curves a, b, and c represent solutions 

with no Cationic B; Curves d, e, and f, 

solutions with 8 mg/l Cationic B. Alum 

concentrations are designated in amounts 
shown. 


In Fig. 3, the doses of 4 and 8 mg/1 
of Cationic B, respectively, show the 
highest settling rates and low residual 


turbidity. Increasing the concentra- 
tion of Cationic B to 12 mg/l gives a 
settling rate initially rapid but with 
clarification incomplete, resulting in an 
excessive residual turbidity. Clearly, 
addition of amounts of Cationic B in 
excess of the optimum dose results in 
an interference with coagulation. This 
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behavior demonstrates the “schizo- 
phrenic” nature of polyelectrolytes in 
general, namely a small concentration 
range useful for flocculation and a 
somewhat higher range in which the 
polyelectrolyte behaves as a dispersant. 
The zero-alum curve in Fig. 3 rep- 
resents a coagulation obtained by add- 
ing 8 mg/l! of Cationic B without addi- 
tional coagulant, producing an effluent 
which would probably be suitable for 
application onto a sand filter. In this 
respect, Cationic B differs markedly 
from Anionic A, which was unable to 
produce a coagulation without the con- 
comitant use of a metal coagulant. 
Alum requirement can be consider- 
ably reduced by use of Cationic B as 
shown in Fig. 4. Curves a, b, and c 
represent increasing amounts of alum 
of from 2.5, 5, and 10 mg/l, respec- 
tively. Only the 10-mg/l dose pro- 
duced an acceptable coagulation. Ad- 
dition of 8.0 mg/1 of Cationic B to each 
of the above concentrations of alum, 
shown as Curves d, e, and f, gave a 
vastly improved coagulation. In this 
test, the combination of 2.5 mg/l of 
alum and 8.0 mg/I of Cationic B was 
superior to the use of 10 mg/I, or four 
times the amount, of alum alone. 


Further Effects 


In the preceding discussion of the 
experimental behavior of Cationic B 
alone and in conjunction with alum, 
the principal benefits are derived fun- 
damenitally from the effect of Cationic 
B on clay and metal coagulant parti- 
cles. Because Cationic B is a cationic 
polyelectrolyte, it was presumed that 
its effect on specific substances would 
be a promising area for investigation. 
Accordingly, several materials were 
studied briefly in order to define some 
additional areas of usefulness for a 
cationic polyelectrolyte. 
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Sodium tripolyphosphate. A major 
ingredient of synthetic detergents are 
the polyphosphates, of which sodium 
tripolyphosphate is the most important. 
Previous studies in this laboratory (9) 
and in work reported by Howells and 
Sawyer (10) have shown that small 
amounts of this material caused inter- 
ference and even complete inhibition of 
alum coagulation. The effect of Cati- 
onic B on alum coagulation of water 


a 4 
a(ame/) 


~ 


= 
a 


Fig. 5. Effect of Cationic B on 
Interference of Sodium 


Solutions represented by Curves a and e 

contained no Cationic B; the other three 

contained 4 mg/l. Sodium tripolyphos- 
phate was added in amounts shown. 


containing sodium tripolyphosphate was 
determined in the following experiment : 

A sufficient concentration of sodium 
tripolyphosphate was chosen to pro- 
duce complete interference with alum 
coagulation. Using Cincinnati tap 
water with ac“ed clay turbidity as test 
water, 4 mg/{ of sodium tripolyphos- 
phate completely prevented coagulation 
with 10 mg/l of alum (Curve a, Fig. 
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5). <A series of jar tests was then 
made in which test water containing in- 
creasing amounts of sodium tripoly- 
phosphate was coagulated with 10 
mg/l of alum and 4 mg/I of Cationic 
B. The results, shown as Curves b, 
c, and d, demonstrate that interference 
was eliminated even in the presence 
of up to 12 mg/l of sodium tripoly- 
phosphate. In effect, tolerance for this 
troublesome material had been in- 
creased by a factor of at least three. 
No attempt was made to determine the 
maximum amount of sodium tripoly- 
phosphate which could be tolerated by 
the addition of 4 mg/l of Cationic B. 
A similar experiment with Anionic 
A as a coagulant aid showed that in-* 
terference with coagulation by sodium 
tripolyphosphate could not be reduced. 
Superior coagulation was obtained only 
when sufficient alum had been added 
to obtain a floc. The prior presence 
of an alum floc was a requisite for the 
benefits obtainable from Anionic A. 
Lignin compound. Lignin com- 
pounds in water supplies not only pro- 
duce colors that are difficult to re- 
move, but they are also difficult to 
treat by coagulation. Greatly in- 
creased amounts of alum are required 
when lignin compounds are present 
and floc produced under these condi- 
tions is fine and slow settling (11). 
To check the effect of Cationic B on 
an alum coagulation in the presence of 
lignin compound, an experiment simi- 
lar to the one for sodium tripolyphos- 
phate was set up. In this test 7 mg/l 
of a sodium lignosulfonate * seriously 
inhibited coagulation with 15 mg/1 of 
alum in turbid Cincinnati tap water. 
The result, shown as Curve a in Fig. 6, 


*“Orzan S,” a product of Crown Zeller- 
bach Corp., Camas, Wash. 
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clearly indicated that no appreciable 
clarification was obtained. Addition 
of 5 mg/l of Cationic B produced an 
excellent coagulation as demonstrated 
in Curve b. Curves c, d, and e repre- 
sent the settling rates obtained in the 
presence of increasing amounts of the 
lignin compound. Settling rate was 


1 


q 


1 
0 1 2 3 4 
Settling Time — min 


Fig 6. Effect of Cationic B on Interfer- 
ence of Lignin Compound 


All solutions contained 15 mg/l alum; 

all except the one represented by Curve 

a, 5 mg/l Cationic B. Lignin compound 
was added in amounts shown. 


decreased as concentration of the com- 
pound increased, but in all tests, a very 
satisfactory coagulation was obtained. 
It is abundantly clear from this experi- 
ment that tolerance for a lignin com- 
pound is increased by a factor of at 
least two when coagulation is aided by 
Cationic B. 
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Synthetic detergents. Effects of the 
various components of synthetic deter- 
gents on the chemical coagulation of 
water have been studied in this labo- 
ratory (9) and by Howells and Saw- 
yer (10). Results indicate that the 
surfactant portion does not interfere 
with coagulation, but that normal co- 
agulation does not remove significant 
amounts of the surfactant. Concentra- 
tions of the surfactant in the finished 
water are only 5-10 per cent less than 
in the untreated water supply. Sur- 
factants can be substantially removed 
only by heroic treatment with high 
concentrations of activated carbon 
(12). 

The effect of Cationic B on the re- 
moval of surfactants was determined 
in the following way : turbid Cincinnati 
tap water, to which was added 10 mg/1 
of a purified sodium alkylbenzene- 
sulfonate, was coagulated with 10 mg/] 
of alum and increasing amounts of Ca- 
tionic B, ranging from 2 to 16 mg/l. 
Concentrations of surfactants were de- 
termined before and after coagulation 
by titration with cetyltrimethylammo- 
nium bromide (Table 2). 

The control test, No. 1, with alum 
alone, produced the expected 6 per 
cent removal of surfactant. Increasing 
amounts of surfactant, up to 45 per 
cent, were removed as the concentra- 
tion of Cationic B was increased. 

Removal of the surfactant by Ca- 
tionic B is apparently an adsorption 
phenomenon. When the data are 
plotted according to the Freundlich ad- 
sorption equation, a linear relationship 
is found between the surfactant re- 
moval and the Cationic B application. 

Algae. Ives (13) has recently per- 
formed electrophoretic experiments 
which demonstrated that algae and 
plankton in general carry electrical 
charges similar to colloidal nonliving 
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particles. All the algae investigated 
were electronegative at all pH values. 
Ives also concluded that the basic 
mechanism of algae flocculation by 
chemical coagulants is one of mutual 
attraction and charge neutralization of 
electronegative algae with positive hy- 
droxide floc. 

One of the inherent properties of 
polyelectrolytes in general is an un- 
usually large charge density, which re- 
sults from the recurring, closely situ- 
ated ionized sites on the polymer. It 


TABLE 2 


Removal of Surfactant by Coagulation 
With Alum and Cationic B 
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Addition of up to 40 mg/l of Ca- 
tionic B showed no coagulation. With 
80 mg/l a visible floc was formed 
which settled within 5 min. Micro- 
scopic count, however, showed only an 
80 per cent reduction in numbers of 
algae in the supernatant. The succeed- 
ing concentrations of Cationic B all 
produced a large, rapidly settling floc 
which yielded a clear effluent with re- 
ductions in numbers of algal cells 
amounting to 99.7-99.8 per cent. Mi- 
croscopic observation revealed that 
practically all Chlorella cells were 
agglomerated. 


TABLE 3 
Coagulation of Chlorella by Cationic B* 


Surfactant—mg/l 


Before 
Coag- 
ulation 


After 


ulation 


9.8 
9.8 
9.8 
9.8 
9.8 
9.8 


was anticipated, therefore, that Ca- 
tionic B would be an effective coagu- 
lant for electronegative algae. That 
this is indeed true was shown in the 
following experiment : 

A unialgal culture of Chlorella was 
inoculated into a modified Gerloff’s 
medium (14) and incubated until a 
heavy growth of algae was obtained. 
Separate aliquots of this culture were 
treated with increasing amounts of 
Cationic B by stirring for 1 hr and then 
by standing for 1 hr. Samples of the 
supernatant were then withdrawn for 
microscopic enumeration. Results ob- 
tained in this experiment are shown in 
Table 3. 


Cationic B Cells 


Samples 


0 
of 
40 
80 
120 
160 
200 


8,000,000 
8,000,000 
8,000,000 
1,500,000 
25,000 
25.000 


20,000 


* Causticity of the Cationic B 

to the coagulation. 

stand for 1 hr, with no apparent settling of algae. 


This experiment was repeated with 
Anionic A as a coagulant. The fact 
that no coagulation was obtained would 
indicate that charge neutralization by 
a cationic substance is a requisite for 
agglomeration of the negatively charged 
algal cells. 


Summary 

The experimental evidence shows 
that Cationic B is a polyelectrolyte ob- 
viously different from Anionic A. The 
difference in charge, cationic as op- 
posed to anionic, endows Cationic B 
with certain behavior of which Anionic 
A is incapable: 
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1. In addition to its activity as a 
coagulant aid, Cationic B can perform 
as a true coagulant when the suspended 
particles are negatively charged. 

2. Because of its positive charge, 
suitable negative ions in solution can 
be effectively precipitated or com- 
plexed. Thus, the interference of so- 


J 


08 
0.6 


035 1 2 3 4 Sits 
Settling Time —min 


Fig. 7. Effect of Coagulant Aids on 
Ohio River Water 


Ohio River water was used, with 40 mg/l 
alum added to each test. Curves, each 
one an average of duplicate tests, repre- 
sent coagulations made with aids added 
in optimum amounts, as follows: a, 1 mg/l 
Anionic A; b, 6 mg/l Cationic B; c, 20 
mg/l Nonionic C; and d, alum alone. 


dium tripolyphosphate and lignin com- 
pounds with alum coagulation is masked 
by Cationic B. Further evidence that 
a positive-negative organic salt is 
formed is demonstrated by the removal 
from solution of a dissolved substance 
such as sodium alkylbenzenesulfonate. 

3. The ability to coagulate living or- 
ganisms, such as certain algae, pro- 
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vides Cationic B with an advantage 
lacking in Anionic A. 

4. Cationic B is inactive in deminer- 
alized or slightly mineralized water, a 
situation which may have practical im- 
portance in some areas of the country 
where surface waters are generally low 
in mineralization. 


Nonionic C 


Initial work with Nonionic C in 
laboratory-prepared water encountered 
the same difficulties as with Cationic B. 
Concentrations of Nonionic C, ranging 
from 0.05 to 2.0 mg/1, were added both 
before and after alum addition without 
any effect on the quality of coagulation. 
Work with this test water was then 
abandoned. 

Further evaluations of Nonionic C 
were attempted using a semisynthetic 
prepared water, with clay turbidity 
added to Cincinnati tap water. Addi- 
tions of 0.05-0.5 mg/l of Nonionic C 
to this water actually decreased the 
quality of alum coagulation. Concen- 
trations of 1-2 mg/! completely pre- 
vented coagulation. 

Lack of activity of Nonionic C in 
both synthetic turbid water and turbid 
Cincinnati tap water prevented further 
study of the variables affecting the use 
of this aid in these waters. 


Ohio River Water 


A series of coagulations was then 
made using Ohio River water with 
alum and with concentrations of Non- 
ionic C, ranging from 0.05 to 2 mg/l, 
added before and 1-5 min after the 
alum. Again, no significant improve- 
ment was obtained over the control co- 
agulation. Quality of the coagulation 
actually decreased with the higher con- 
centrations. Decreased settling rates 
and high residual turbidities were also 
obtained. Characteristics of this water 
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were: pH, 7.6; alkalinity, 84 mg/l; 
hardness, 132 mg/l; and _ turbidity, 
1,000 units. 

To prove that this water possessed 
no exceptional characteristics which 
made it resistant to coagulant aids, a 
series of coagulations was made using 
all three coagulant aids with alum. 
Each aid was used at its optimum con- 


Settling Time — min 


Fig. 8. Effect of Coagulant Aids on 
Pond Water 


Each solution contained 30 mg/l alum. 

Curves represent coagulations obtained 

with: a, alum alone; b, 0.5 mg/l Anionic 

A; c, 2 mg/l Cationic B; and d, 2 mg/l 
Nonionic C. 


centration and optimum time of addi- 
tion (Fig. 7). Each curve is an aver- 
age of duplicate coagulations. Good 
coagulations, Curve d, were obtained 
with 40 mg/l of alum. Addition of 
20 mg/l of Nonionic C (Curve c), was, 
in fact, slightly detrimental to coagula- 
tion. Both Anionic A and Cationic B 
(Curve a, b) produced a rapidly set- 
tling floc. Coagulation aided by Ca- 
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tionic B was superior in that residual 
turbidity was lowest. Slightly in- 
creased residual turbidity appears to 
be characteristic of coagulations aided 
by Anionic A. 


Pond Water 


A pond water of somewhat different 
mineral and turbidity characteristics— 
pH, 7.4; alkalinity, 36 mg/1; hardness, 
55 mg/l; turbidity, 300 units—was 
then studied for the effect of Nonionic 
C on an alum coagulation. Here, too, 
as with Ohio River water, no demon- 
strable benefits could be obtained with 
concentrations of Nonionic C ranging 
from 2 to 20 mg/l. Varying the time 
of addition made no difference in the 
results. 

This water was then subjected to a 
comparative study similar to that for 
Ohio River water. These data, plotted 
in Fig. 8, again reveal that effective 


coagulation may be obtained only if the 
right type of polyelectrolyte is used. 
In this test series, Cationic B produces 


the best coagulations. Anionic A, 
which produced a large, rapidly set- 
tling floc, failed, however, fully to 
clarify the water. Nonionic C pro- 
duced a slightly less efficient coagula- 
tion than the control. All coagulations 
shown would be acceptable for appli- 
cation to a sand filter; however, if a 
rapidly settling floc and fully clarified 
water were required, alum coagulation 
aided by Cationic B would be the 
choice. 

Virgin River, Nev. 

As pointed out above, all polyelec- 
trolytes are not equally effective in all 
waters; hence empirical methods must 
be used for each water. It has been 
shown thus far that Nonionic C is in- 
effective as a coagulant aid with some 
waters. That it does provide some 
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benefits with certain waters was shown 
with a sample of water from the Vir- 
gin River, Nev. Characteristics of this 
water were: pH, 7.6; alkalinity, 280 
mg/l; hardness, 900 mg/l; and tur- 
bidity, 2,700 units. The results ob- 
tained by treating this highly mineral- 
ized water with alum and with increas- 
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Settling Time — min 


Pig. 9. Effect of Nonionic C on 
Virgin River Water 


Tests were made with the highly miner- 

alized water of the Virgin River (Ne- 

vada). Nonionic C was added in amounts 

shown; all solutions contained 30 mg/l 
alum. 


ing amounts of Nonionic C are shown 
in Fig. 9. 

In this series of coagulations, all of 
the concentrations of Nonionic C 
tested, from 0.2 to 8.0 mg/1, improved 
coagulation with alum by increasing 
the settling rate of alum floc. The 
optimum concentration of Nonionic C 
was found to be 4.0 mg/l. Increasing 
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the concentration to 8.0 mg/l yielded 
only a slight increase in the settling 
rate. 


Summary 


The naturally derived polyelectro- 
lyte, Nonionic C, has been shown to 
be considerably less effective or versa- 
tile as a coagulant aid than either Ani- 
onic A or Cationic B. Among the sev- 
eral waters tested, only one was aided 
by Nonionic C. 


Discussion 


No attempt was made in these stud- 
ies to determine the cost of treating 
water with polyelectrolytes. As the 
price of commercial compounds varies 
from 15 to 95 cents per pound and 
as the amount required for any water 
may range from 0.05 to several milli- 
grams per liter, a cost analysis becomes 
an individual consideration. With 
the exception of the naturally derived 
compounds, polyelectrolytes are, in 
general, expensive reagents for water 
treatment. Many times, however, the 
beneficial effects obtained from their. 
use may well override considerations 
of cost. Treatment with polyelectro- 
lytes may be justified when the alum 
dose is substantially reduced by the 
addition of small amounts of a coagu- 
lant aid, during temporary periods of 
coagulation difficulty, and when in- 
creased volumes of water must be pro- 
duced in an inadequate physical plant. 
It should also be emphasized that the 
concentrations of polyelectrolytes used 
in laboratory experimental work prob- 
ably are high, especially since the 
doses represent the concentrations 
needed to give maximum settling rates. 
In actual practice, however, lesser 
amounts could be used with only 
slightly lower settling rates. The cost, 
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then, of treating water with polyelec- 
trolytes must be determined at the 
water plant. 

Since polyelectrolyte compounds are 
being proposed for use in municipal 
water supplies, the question of toxicity 
must be examined. In fact, the toxic- 
ity aspect, up to this time, has been one 
of the deterrents to their wider accept- 
ance and use. Polyelectrolytes will 
surely be widely employed once their 
use is approved by the individual state 
health agencies. To achieve this goal, 
the USPHS has established a technical 
advisory committee on coagulant aids 
for water treatment, whose primary 
function is to review all aspects of tox- 
icity concerning the use of polyelectro- 
lytes in municipal water supplies.* 


Conclusions 
The data presented in this paper 


clearly demonstrate that polyelectro- 
lytes are effective coagulant aids which 
may prove useful in some water treat- 
ment plants. As a polyelectrolyte may 
be one of a very large number of dif- 
ferent compounds and as no natural 
waters are entirely alike, it becomes 
difficult to generalize on the behavior 
of these aids. Under the right condi- 
tions of use with the right test water, 
however, some or all of the following 
benefits may be obtained: 

1. When used in conjunction with 
common metal coagulants, polyelectro- 
lytes yield large, dense floc which set- 
tles rapidly. Clarification is also fre- 
quently improved. 

2. Since floc rapidly attains settle- 
able size, flocculation time may be 
reduced. 


*The USPHS committee has issued its 
first report, which approves certain coagu- 
lant aids (see this issue, p. 462). The work 
of the committee is continuing.—Eb. 


POLYELECTROLYTES 


477 


3. With some waters, reduction in 
dose of the metal coagulant has been 
found feasible when small additions of 
polyelectrolyte are made. 

4. Certain polyelectrolytes, especially 
the cationic type, aid in coagulation of 
water which contains interfering mate- 
rials. Thus, good coagulations are 
obtained with minimum amounts of 
alum, even in the presence of such 
dispersants as lignin and sodium 
tripolyphosphate. 

5. Cationic polyelectrolytes aid in 
the removal from solution of an alkyl- 
benzenesulfonate by alum coagulation. 

6. Algae are rapidly and completely 
coagulated by cationic polyelectrolytes. 

7. With some waters, coagulation 
may be obtained with the addition of 
a polyelectrolyte without the conjoint 
use of a metal coagulant. For those 
waters, then, polyelectrolytes are co- 
agulants in their own right in addition 
to being coagulant aids. 

When polyelectrolytes are used as 
an aid in alum coagulation, certain pre- 
cautions must be observed : 

1. All polyelectrolytes are not 
equally effective with all waters. This 
variation requires that each water be 
individually examined to find its most 
effective polyelectrolyte. 

2. Maximum benefits from polyelec- 
trolytes are obtained within a relatively 
narrow range of concentration. Doses 
of a polyelectrolyte in excess of the 
optimum frequently yield an undesira- 
ble coagulation by causing either dis- 
persion or incomplete clarification. 

3. The point of addition of a poly- 
electrolyte to an alum coagulation must 
be determined for each water. The 
time of addition may vary from any 
time before to several minutes after 
the addition of alum. 
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4. Polyelectrolytes are best added as 
a very dilute solution to ensure thor- 
ough mixing. 
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Method for Automatic Control of 
Coagulant Dosage 
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IRELIMINARY studies have been 
directed toward determining 
whether it would be possible to con- 
trol chemical dosage in water treatment 
by means of coordinated centrifuges 
and photometers adjusted to monitor 
the raw and treated water and regulate 
the chemical feed. 
Since it appeared that such a setup 
might be patentable or involve pat- 
entable features, the investigators were 


required by the terms of the grant to 
report it to the National Institutes of 
Health for determination as to which 
of various procedures should be fol- 
lowed in making the results available 


to the public. This requirement was 
complied with, and publication of the 
results received approval. 

In a recent paper discussing the jar 
test (1) for regulating alum dosages, 
it was pointed out that one of the prob- 
lems encountered in this procedure was 
the early determination of the turbidity 
between the flocs. The same problem 
is encounterd in trying to follow the 
progress of purification through the 
various steps in an operating plant. 
Various solutions of this problem were 
described. The preferred procedure 
appeared to be to strain the reacting 
mixture through cotton or metal gauze 
for floc removal and then to determine 
residual turbidity in the usual manner. 
Such procedures are subject to ques- 


tion, since any filtering or straining 
procedure may remove substantial 
amounts of turbidity above that which 
has been taken up by the floc. If the 
floc is allowed to settle, as in a plant 
sedimentation basin, 1 hr or more must 
elapse before a sample can be taken. 


Centrifugal Force 

A review of other possible methods 
suggested that if sedimentation could 
be accelerated by centrifugal force, it 
might be possible to obtain a suitable 
sample which would be comparable to 
one obtained after gravity sedimenta- 
tion for a longer time. 

For the success of such a method it 
would be necessary to apply a centri- 
fuge speed, or g (gravity) value, large 
enough to remove the floc but small 
enough so that the uncoagulated tur- 
bidity would not be detectably removed 
within the time of application. Ex- 
periments carried out by the author 
some years ago indicated that turbidity 
was removed without addition of co- 
agulants at the lowest speed attainable 
with the laboratory centrifuges then 
available. Repetition of such experi- 
ments in the present study with a 
centrifuge confirmed the earlier results, 
although some evidence of floc separa- 
tion was observed. 

Another centrifuge, with variable- 
speed attachment and tachometer, was 
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next obtained and used to study fur- 
ther the effect of low g values on turbid 
samples, both with and without added 
coagulant. 

With this equipment, tests were run 
on a bentonite suspension, with and 
without the addition of alum. These 
tests showed that at centrifuge speeds 
giving less than 200 g, turbidity is not 
removed within limits detectable by 
the spectrophotometer and under the 
sampling procedure used while the floc 
is removed at such a low centrifugal 
force. It appears possible, therefore, 
to separate the floc from partially co- 
agulated water, without the errors due 
to straining and filtering, and thus ob- 
tain a sample of the suspension between 
the floc for turbidity measurement. 


Application 

A possible setup to apply the above 
principle to plant control would be the 
following. Two separate streams, A 
and B, of raw water would be pro- 
vided. Stream A would pass through 
a photometer, while Stream B would 
pass through a variable-speed centri- 
fuge and then through a second pho- 
tometer maintained in check with the 
first photometer. The rate of the cen- 
trifuge would be automatically con- 
trolled so that the two photometers 
would read the same. That is, the cen- 
trifuge would be adjusted to a speed 
such that it would remove no turbidity. 
This centrifuge would then act as a 
master centrifuge, controlling the rates 
of other centrifuges as required. Spe- 
cifically, a secondary centrifuge, or cen- 
trifuges, operating at the control rate 
would receive a sample stream or 
streams from appropriate points in the 
treatment process, such as the effluent 
from the mixing basin. A secondary 
photometer would report the effect of 
the coagulant at this point and activate 
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automatic adjustment of the chemical 
feed mechanism as determined by the 
previous setting. 

Use of this principle with the jar 
test might be accomplished with a sin- 
gle centrifuge and photometer. The 
speed of the centrifuge which would 
not reduce the transmittancy of the 
raw-water sample would be deter- 
mined, and that speed would be used 
to remove the floc from the sample on 
which the effect of various dosages and 
times used in the jar test would be 
determined. 


Conclusion 


A check of catalogs and manufac- 
turers indicated that a suitable centri- 
fuge and other accessory equipment for 
further development of this method to 
evaluate the effect of coagulants were 
not available. The official investigators 
in charge of the project realized that 
a large amount of development work 
along the line of instrumentation would 
be required to construct a workable 
automatic-control unit. Such develop- 
ment work did not appear to be within 
the purpose of the grant. It was de- 
cided, therefore, on the advice of the 
USPHS, to submit this report, with 
a description of its implied application, 
for publication. Thus, the material is 
made available to the public. Anyone 
who may consider it of merit and de- 
sire to develop it further may do so, 
but it should be understood that be- 
cause of limitations in instrumentation, 
the data are not to be regarded as pre- 
cise. It is felt, however, that they war- 
rant the conclusions as qualified in this 


report. 
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ONTROL of earthy, musty odors 
that had characterized the Los 
Angeles aqueduct water supply for 
many years was first accomplished in 
1950. It was one of several secondary 
benefits of treatment with residual 


copper. 

The primary purpose of the residual- 
copper treatment had been to control 
copper-sensitive pond weeds and re- 
duce plankton populations in the water. 


It had been found by previous experi- 
ence that a relatively low, constant, 
copper residual was more toxic to 
these submerged growths than were 
intermittent heavy treatments. This 
effect resulted from the fact that cop- 
per remains active—either in solution 
or suspension—for longer periods of 
time than had previously been sus- 
pected. In the Los Angeles aqueduct 
water, which has an average hardness 
of 84, a pH of 8.28, and alkalinity of 
116, the copper remained toxic to 
plants for many weeks. 


Treatment in 1950 


Residual-copper treatment began in 
the Los Angeles Aqueduct at Dry 
Canyon Reservoir, 40 mi north of Los 
Angeles in April 1950 (1). The cop- 
per residual was maintained in the 
water by a constant-feed copper sulfate 
solution tank, from which a saturated 
copper sulfate solution was regulated 


to give a predetermined copper con- 
centration in the water. Distribution 
of the copper was dependent upon the 
flow of the water in the aqueduct 
and the circulation patterns in the 
reservoirs. 

The copper sulfate residual in Dry 
Canyon was kept at 0.8-0.9 ppm (ap- 
proximately 0.2 ppm copper) for the 
first three months, and adjusted to 0.6 
ppm (0.15 ppm copper) for the rest 
of the season. The copper residual 
passed quickly through Dry Canyon 
reservoir and down the aqueduct to 
the city reservoirs—the Upper and 
Lower San Fernando (now renamed 
Upper and Lower Van Norman) res- 
ervoirs. As the copper residual built 
up in these reservoirs, the earthy, 
musty odors in the water leaving the 
lower reservoir became noticeably less. 
Experience had shown that copper and 
the usual chlorination procedures have 
little effect on these odors. It was as- 
sumed, therefore, that the copper re- 
sidual was toxic to some odor- 
producing mechanism in the reservoir. 

In October, at the close of the 1950 
season, the treatment had consumed 
165 tons of copper at a cost of $25,000. 
The combined benefits of the treat- 
ment, however, more than justified the 
cost. The treatment has, therefore, 
been continued for the past 7 years 
with equally gratifying results. 
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Lower Hollywood Reservoir—1953 

The second experience in which a 
copper residual was found to control 
earthy, musty odors occurred in Lower 
Hollywood Reservoir, one of the ter- 
minal reservoirs in the aqueduct sys- 
tem. It lies in Weid Canyon above 
the Hollywood business district in the 
Santa Monica hills. Most of its water 
is supplied by the aqueduct system, al- 
though during the summer the aque- 
duct supply is supplemented by San 
Fernando Valley well water. The well 
water dilutes the copper residual in the 
reservoir, making it possible for exten- 
sive plankton growths to develop. In 
the late summer and fall a stagnant 
stratum of water in the bottom of the 
Lower Hollywood Reservoir is gradu- 
ally absorbed into the upper circulating 
zone, or epilimnion, by the cooling of 
the upper circulating waters. Mate- 
rials liberated from this anaerobic zone 
and plankton accumulations furnish 
adequate nutrient for the development 
of tastes and odors. 

In 1952 the odors developing in the 
reservoir were predominantly earthy 
and musty. Threshold odors as high 
as 20 were recorded and consumer 
complaints made it necessary to bypass 
the reservoir—partially or completely 
—for 31 days during the fall. In Oc- 
tober 1952 bacterial samples were 
taken from the surface as well as from 
each of the five gate elevations. 
One-milliliter portions of these sam- 
ples, plated on soil extract agar me- 
dium, were found to contain 50-760 
Streptomyces.* Following tempera- 
ture and chemical equalization in the 
reservoir, the odors gradually sub- 
sided, leaving the water entirely in 
March 1953. 


* Streptomyces: A genus of the Order 
Actinomycetales B., commonly referred to as 
one of the Actinomycetes (2). 
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To prevent the possibility of a recur- 
rence of the odors in 1953, a constant- 
feed copper sulfate solution tank was 
put into service at the inlet to the 
Lower Hollywood Reservoir. The ad- 
ditional copper residual was expected 
to reduce the overall organic load by 
controlling plankton growths in the 
reservoir. The average copper residu- 
als in Lower Hollywood Reservoir 
from the Dry Canyon feed in the 
spring, summer, and fall of 1952 had 
been 0.04 ppm. In 1953 additional 
copper sulfate raised the copper residu- 
als in the reservoir to 0.18 ppm. 
Earthy, musty odors were suppressed 
in the reservoir and attempts to isolate 
Streptomyces from the water were 
unsuccessful. 

In the years since 1953, the supple- 
mentary copper sulfate treatment at 
the Lower Hollywood inlet has con- 
tinued. It has been accompanied in 
the reservoir by chlorination of the 
stagnant bottom water. This combi- 
nation has proved adequate to control 
the annual tastes and odors that for- 
merly occurred in this reservoir. 


Bouquet Reservoir—1955 


The addition of a continuous copper 
residual to Bouquet Reservoir during 
the summer of 1955 was the first at- 
tempt to use copper sulfate for the sole 
purpose of controlling earthy, musty 
odors. 

Bouquet Reservoir 


is a 36,500 
acre-ft storage reservoir on the Los 
Angeles Aqueduct above Dry Canyon 


Reservoir. It is used to increase the 
flow of aqueduct water to San Fran- 
cisquito Power Station penstocks when 
peak electric loads require more power 
and to replace the aqueduct supply 
when the northern section of the aque- 
duct is out of service for inspection 
and repairs. 
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The reservoir has for many years 
had a reputation for its earthy, musty 
odors. Following the control of ex- 
cessive odors below Dry Canyon Res- 
ervoir with residual copper treatment, 
earthy, musty odors in the Bouquet 
water became more objectionable. 

In October 1954, Bouquet water was 
used to replace the aqueduct water 
while repairs were being made on the 
upper aqueduct system. Examination 
of the water in the reservoir revealed 
an earthy, musty threshold odor of 
7. Because the aqueduct at this time 
was relatively free of odors, it was 
necessary to treat the Bouquet outlet 
water with 40 tons of activated carbon 
to reduce the odor to a more acceptable 
level. 

The following year, Bouquet was 
treated periodically with copper sulfate 
snow distributed over the reservoir 
surface from a boat. A total of 40 
tons of copper sulfate were used dur- 
ing the summer and fall. Aided by a 
high thermal stratification in the reser- 
voir, copper sulfate residuals of 0.5-0.8 
ppm were maintained in the epilim- 
nion. This treatment successfully sup- 
pressed production of earthy, musty 
odors. It has since been determined 
that about half this amount of copper 
sulfate is adequate for odor control. 
In the 2 years since the 1955 treatment, 
20 tons of copper sulfate have been 
used each season with satisfactory 
results. 


Treatment at Haiwee—1957 


Residual copper treatment at Dry 
Canyon and periodic copper sulfate 
treatments at Bouquet Reservoir gave 
the lower portion of the Los An- 
geles Aqueduct satisfactory protection 
against the production of earthy, musty 
odors. Haiwee Reservoir, however, 
which lies in the lower Owens Valley 
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at the head of the closed portion of 
the aqueduct, still contributed typical 
earthy, musty odors to the water sup- 
ply in September and October of each 
year. 

The Haiwee Reservoir basin is com- 
posed of a north and south portion con- 
nected by a shallow strait. The reser- 
voir is 7 mi long, covering 1,804 acres 
of land with a capacity of 58,800 
acre-ft of water. The reservoir circu- 
lation is complicated by the structure 
of the double basin and extensive shal- 
low areas along the central margins of 
the reservoir. 

On Jun. 10, 1957, a constant-feed 
copper sulfate solution tank was put 
into operation at Haiwee inlet. The 
intended copper sulfate residual was 
0.6 ppm. On Jun. 26, the copper sul- 
fate feed was raised to 0.8 ppm. In 
the reservoir the copper residuals were 
raised quickly to effective levels by 
adding copper sulfate to the reservoir 
surface from a boat. It was necessary 
to continue the surface copper treat- 
ments—especially in the south basin— 
because of an apparent loss of copper 
from the water and because of an un- 
equal distribution of copper in the 
reservoir. 

The average copper sulfate residual 
at the Haiwee outlet from June to Sep- 
tember was 0.48 ppm. Earthy, musty 
odors were suppressed, with none re- 
corded in the outlet water until late in 
August. At this time, lowering of the 
reservoir brought into circulation water 
from the marginal shallows which was 
accompanied by silt washed from the 
banks by excessive wind action. The 
constant-feed copper sulfate solution 
tank was shut down for the season on 
Sep. 4 and copper residuals soon 
dropped in the upper aqueduct system. 
The earthy, musty odors returned to 
the upper aqueduct water but were 
mild compared to those of former 
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years. These odors were reduced by 


natural losses from the water and 
through dilution in lower reservoirs. 
In the fall of 1957 the odors from 
Haiwee were hardly noticeable in the 
terminal reservoirs in Los Angeles. 


Bacteriological Considerations 


These experiences with residual- 
copper treatment indicated that some 
biological mechanism was being al- 
tered. In many instances a constant 
copper residual of 0.1 ppm in the 
aquatic environment inhibited the pro- 
duction of earthy, musty odors. 

In searching for the answer to this 
problem, the conclusion was reached 
that the odor was of bacterial origin. 
This was decided by a process of elimi- 
nation: The time and intensity of the 
earthy, musty odors did not correlate 
with any of the plankton or attached 
growths in the aqueduct system. 
Molds were not found in routine or 
special surveys made of the water ; the 
water and surrounding basins, how- 
ever, contained sufficient quantities of 
organic matter to support extensive 
bacterial populations. 

After many attempts to isolate sig- 
nificant numbers of bacteria that could 
produce odors similar to those in the 
water, samples from the Lower Holly- 
wood Reservoir were found, in Octo- 
ber 1952, to contain Streptomyces. 
The Streptomyces counts were not 
large compared to those found in the 
soil, but the bacteria were present at 
the time of intense earthy, musty odors 
in the reservoir and were capable of 
producing similar odors in _ the 
laboratory. 

If it could be assumed, on the basis 
of these isolations, that Streptomyces 
was the agent responsible for the 
earthy, musty odors, then it would be 
expected that it must also be too sensi- 
tive to copper in relatively low concen- 
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trations. To test this possibility, a 
number of copper tolerance tests were 
run on laboratory media and on sam- 
ples of raw water solidified with agar. 


Laboratory Methods 


In selecting a laboratory medium for 
testing the copper cation, a survey of 
the literature indicated the necessity 
of avoiding protein or protein deriva- 
tives in the test media (3). 


TABLE 1 


Comparison of Streptomyces Growth 
in Different Media and Varying 
Concentrations of Two 
Copper Salts 


Counts per Plate* 


Ashby’s Medium 


Copper 
Acetate 


51 86 
62 
16 75 
14 
22 108 

0 100 

1 89 
98 
92 


* All plates inoculated with standard spore sus- 


The test medium selected was a fur- 
ther modification of the Ashby medium 
(4), on which the Streptomyces iso- 
lates were being kept in the laboratory. 
Each liter of medium contained 20 g 
of mannitol; 0.2 g each dipotassium 
phosphate (K,HPO,), magnesium sul- 
fate (MgSO,), and NaCl; 1 g each 
calcium sulfate (CaSO,) and calcium 
carbonate (CaCO,); 30 g agar; and 
1 liter tap water. The laboratory me- 
dium differed from the test medium 
in that it contained 5 g calcium car- 
bonate instead of 1 and 0.4 per cent 


| 

Copper 

ppm Nutrient 
sie | 
0.00 38 
i 0.025 11 

0.05 12 
0.10 2 
0.20 5 

0.40 1 

0.80 0 

1.60 

3.20 
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sodium propionate. The sodium pro- 
pionate was added to discourage molds. 

The copper standard and medium 
were sterilized separately. Ten milli- 
liters of the medium was pipetted into 
petri dishes containing sufficient cop- 
per standard solution to make up the 
desired concentration. On each plate 
of the test medium, 1 ml of a standard- 
ized Streptomyces spore suspension 
was spread over the surface of the 
solidified agar. Nutrient agar was also 
prepared and raw-water samples used 
in the tests were solidified in 3 per cent 


agar. 
Copper Tolerance Tests 


Three sets of test media were used. 
Two sets contained copper (0.025-0.8 
ppm) in the modified Ashby’s test me- 
dium using copper sulfate as the cop- 
per source in one and copper acetate 
as the source in the other. The third 
set of copper concentrations (0.05—-3.2 
ppm) was prepared in nutrient agar 
using copper sulfate as the copper 
source. 

Table 1 clearly shows the sensitivity 
of Streptomyces to copper in the un- 
protected synthetic medium and its 
ability to grow unharmed in the high- 
protein medium. The inorganic salt 
of copper used in this test was slightly 
more toxic than was the organic cop- 
per salt. 

Copper tolerance tests were run on 
three raw-water samples solidified 
with agar (Table 2). The procedure 
was identical with the first test except 
that higher copper concentrations were 
tested. 

The Streptomyces growing on the 
raw-water samples were surprisingly 
resistant to the copper. In the lower 
concentrations they appeared to be 
stimulated and hardy colonies devel- 
oped in the presence of 1.6 ppm cop- 
per. The colony counts do not show 
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the effect of copper on colony size, 
however. In the higher copper con- 
centrations, colony size became pro- 
gressively smaller with each increase 
in copper. After 30 days incubation, 
all colonies showing white aerial my- 
celium were counted—regardless of 
size. 

In the laboratory copper tolerance 
tests, the free residual copper was 
probably reduced by combination with 
chemical components in the media so 


TABLE 2 
Streptomyces Growth in Increasing 
Concentrations Using Three Raw 
Waters as Media 


Counts per Plate 


Inoculum A* 


Well 
Watert 


91 


* Spore suspensions. 
t+ From San Fernando Valley. 


that the effective copper residuals 
would be actually lower than those 
indicated. 


Discussion 


The isolation of Streptomyces and 
its implication as an odor-producing 
agent has been pointed out by a num- 
ber of workers (5-8). In most in- 
stances, the bacteria were found local- 
ized in a nutrient area from which they 
were able to elaborate their odor com- 
pounds. The Streptomyces isolated 
from the Lower Hollywood Reservoir 
were not typical in this respect for 


|| 
ppm 
Bouquet Owens 
Reservoir | Valley 
Water Water 
0.00 |_| 79 69 
0.05 86 91 55 
0.10 99 93 54 ' 
0.20 121 126 31 
0.40 144 96 37 
0.80 95 84 50 
1.60 0 97 62 
3.20 1 0 0 
6.40 0 0 0 


they were distributed throughout the 
circulating water. This distribution 
may have been made possible by the 
gradual release of nutrients from the 
stagnant bottom water. 

In the past few years, the toxicity 
of copper to bacteria has been closely 
linked to mechanisms already revealed 
by Fildes (9) for mercury. He dem- 
onstrated the loss of free sulfhydryl 
(-SH) groups on amino acids and simi- 
lar molecules in the presence of mer- 
cury. Thimann (10) has grouped a 
number of metal ions together with 
mercury as sulfhydryl poisons. They 
include silver, mercury, arsenic, anti- 
money, copper, cadmium, and _ lead. 
Their toxic action is derived from their 
ability to react with the active sulf- 
hydral group on a number of important 
enzymes. Thimann states that the ef- 
fect of copper on bacteria is usually to 
inhibit growth rather than kill cells. 
This may explain the ability of a con- 
stant copper residual to suppress the 
development of earthy, musty odors 
in water when single treatments have 
not been noticed to effect odor produc- 
tion. It may also explain the quick 
return of the odors to water following 
the removal of copper from the 
environment. 


Conclusions 


The use of a copper residual to con- 
trol earthy, musty odors in water sup- 
plies has been supported by a number 
of practical experiences in the field. 


]. K. G. Silvey 


Chairman, Div. of Science, North Texas 
State College, Denton, Tex. 


During the past 10 years, the Water 
Research Laboratory at North Texas 
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Streptomyces satisfies several of the 
requirements of earthy, musty odor- 
producing agents in water. These ex- 
periences and laboratory findings are 
compatible with recent findings on the 
toxicity of copper to bacteria. 
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State College at Denton has accumu- 
lated a type collection of aquatic actino- 
mycetes, a part of which has come 
from interested individuals throughout 
the country. In July 1953, D. W. 
Graham, of the Los Angeles Depart- 
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ment of Water and Power sent sam- 
ples of organisms that had been iso- 
lated from Los Angeles raw water. 
After cultivation and further isolation, 
the collection numbers N.T. 42, 43, 44, 
and 45 were assigned to the four 
strains received. These forms are 
slow growers, rather difficult to culti- 
vate, poor sporulators, and require 
some available nitrogen in order to 
give rise to musty, earthy, or woody 
odors. They have been included in 
the regular series and, during the past 
2 years, have been studied together 
with other varieties of aquatic forms 
from the standpoint of morphology, 
taxonomy, and nutrient requirements. 

The aquatic actinomycetes differ 
from the terrestrial forms in certain 
essential nutrient requirements. It ap- 
pears that in order for ample growth 
to occur, the secondary stages of these 
aquatic forms must have available oxy- 
gen, temperatures of 50°-90° F, a 
source of organic carbon, potassium, 
and some form of inorganic or organic 
nitrogen. Although calcium, sodium, 
and magnesium in certain instances 
stimulate a few of the species, they 
are not essential for the growth of all 
forms. For example, concentrations 
of 10 ppm calcium appear to be as ef- 
fective as 1,000 ppm in inducing 
growth. The same may be said con- 
cerning sodium and magnesium. Po- 
tassium, on the other hand, is a highly 
effective cation; minimal amounts of 
2-4 ppm appear to be necessary for 
the development of these organisms 
and, as the potassium content increases, 
the luxuriousness of the growth ap- 
pears quite evident. The sources of 
organic carbon are varied. These 
forms will grow on dextrose, lactose, 
sucrose, or many of the other carbo- 
hydrates, although they appear to me- 
tabolize more readily maltose or levu- 
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lose. In regard to the types of nitro- 
gen available for actinomycete produc- 
tion, most of the species are able to 
metabolize ammonia or nitrate—am- 
monia appearing to be the favorable 
compound for rapid growth. Nutri- 
tional investigations indicate that an 
absence of ali forms of nitrogen re- 
duces the development of the secondary 
mycelium. In the normal life history 
of the aquatic forms the primary stages 
are submerged, growing in company 
with various types of planktonic or- 
ganisms or organic matter relatively 
rich in nitrogen. The primary stages 
are not responsible for many of the 
offensive odors that are sources of 
complaint from the consumer. The 
mild odors, such as fishy, grassy, 
marshy, and potato bin may be evident 
from time to time as a result of the 
growth of these stages. The sec- 
ondary stages appear to be more elabo- 
rate in their requirements and in the 
types of odor compounds they produce. 
The higher the concentration of in- 
organic or organic nitrogen, the more 
profuse the growth—as long as potas- 
sium and organic carbon are available. 
Most of the secondary stages in the 
life history of the aquatic actinomycetes 
require some type of substrate on 
which to grow so that the aerial my- 
celia will not be completely submerged. 
As it happens, the varieties discussed 
differ from the other aquatic actino- 
mycetes in that they do not require a 
substrate on which to grow and do not 
become exposed to the air at the time 
they mature. These are the only forms 
that have been studied at Denton that 
may develop the secondary stages in 
a submerged condition. Other species 
are found growing profusely on the 
perimeter of a reservoir, resting either 
on soil or on algae accumulated by 
continuous wind action. 
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Before November 1956—the date 
when information was received from 
K. A. Bartholomew on his recent study 
of treatment with residual copper— 
copper in agar had been employed as 
a means of isolating the aquatic actino- 
mycetes. It had been shown (/) that 
copper was stimulating to the growth 
of the aquatic forms and expedited 
their isolation. The effect of ionized 
copper in a liquid medium had not 
been investigated. The agar employed 
had a fairly high protein content and, 
as shown in the paper under discus- 
sion, there was a stimulating effect on 
the growth of all types of aquatic 
actinomycetes. 

In recent nutritional studies the 
writer investigated the effects of cop- 
per in a liquid medium. It was ob- 
served that in the complete absence of 
inorganic and organic nitrogen copper 
was effective in reducing the growth 
of certain varieties of aquatic forms— 
those, for example, described in the 
foregoing paper. The varieties, how- 
ever, that require less hydration and 
which ordinarily produce their tastes 
and odors when their spores are par- 
tially exposed to the air were not af- 
fected by concentrations of copper up 
to 5 ppm. This group composes most 
of the aquatic actinomycete flora en- 
countered in collections made through- 
out America. 

From nutritional studies made by 
the writer, it can be confirmed that 
the poorly sporulating forms such as 
described by Bartholomew are sus- 
ceptible to the copper ion if there is 
an absence of both protein and am- 
monia. In the presence of ammonia 
or nitrate in concentrations as high as 
2 ppm, the copper appears to be rela- 
tively ineffective. 
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It is not known how the copper ion 
is effective in reducing the growth of 
one group of aquatic actinomycetes 
while showing a stimulating effect 
upon the other ten species described, 
nor can the reverse effect of ammonia, 
nitrate, or protein in small concentra- 
tions be explained. In the reservoirs 
cited by Batholomew, it would be very 
interesting if ammonia studies were 
done during the time of thermal strati- 
fication. In this way, the distribution 
of the ammonium or nitrate and or- 
ganic nitrogen could be shown at the 
time of turnover. Apparently, the 
copper in those reservoirs has some 
effect on the nitrogen metabolism of 
the organism in question. Whether 
the nitrogenous materials are bound in 
some form or not, the writer is in- 
capable of saying at this time. It is 
believed that this work is a contribu- 
tion of value and that investigations 
in this area should be continued. Nu- 
tritional studies by the writer indicate 
that silver is much more effective than 
copper and that it may inhibit the 
growth of organisms even though the 
ammonium or organic nitrogen con- 
tent of the water is as high as 6 ppm. 
In waters with higher fertility, silver 
appears to be ineffective. It is also 
proper to state that identification of 
the variety of actinomycete will 
prove of significant value since it will 
determine—without trial and error 
methods and consequent disappointing 
results—whether copper treatment is 
indicated and what effects might be 
anticipated. 
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Development of Instrumentation in Chlorination 


Robert J]. Baker and Attmore E. Griffin 


A paper presented on Sep. 19, 1957, at the Ohio Section Meeting, Cin- 
cinnati, Ohio, by Robert J. Baker, Chemist, and Attmore E. Griffin, 
Consultant, both with Wallace & Tiernan Inc., Belleville, NJ. 


URING recent years so much 

publicity has been given to in- 
strumentation and automation that 
the idea has become widespread that 
these are new techniques. In the pub- 
lic water supply field there has always 
been some degree of instrumentation. 
A form of automation was practiced in 
chlorination so long ago that it is no 
longer regarded as new. Principles 


and techniques of residual recording 


and residual control were used over 25 
years ago. 

This discussion will cover instru- 
mentation in the chlorination phase of 
water treatment practice and will in- 
clude control of chlorination, residual 
determination, accessory instruments, 
and the extent of automation presently 
employed. 

To trace these advances in an or- 
derly manner, it is necessary to pre- 
sent two pictures: one relating to the 
testing procedures, the other to the 
mechanics of chlorine application. 


Iodometric Titration 


The iodometric titration—first used 
to measure chlorine residuals—is an 
accurate method but has the inherent 
disadvantages that the titrating and 
indicator solutions are relatively un- 
stable, the test is time consuming, and 
only total available chlorine residuals 
can be measured. 


Modifications of the test have been 
developed to make it sensitive to free 
available and combined available chlo- 
rine residuals but none has been par- 
ticularly successful, especially in that 
range of chlorine residuals ordinarily 
encountered in water treatment prac- 
tice. The iodometric titration test, 
ordinarily known as the starch-iodide 
test, is one of the standard methods 
used today for determining the strength 
of strong chlorine solutions. With this 
method, when the concentration of 
chlorine is 1.0 ppm or less, the end- 
point is difficult to detect. Also, the 
amounts of sodium thiosulfate-titrating 
solution used for these amounts of 
chlorine are so small that large vol- 
umes of sample—1,000 ml+—must 
be used. It is for these reasons that 
this test never became popular and 
quickly gave way to the simpler and 
more dependable othotolidine test. 


Orthotolidine Tests 


The origin of the orthotolidine test 
in the work of Ellms and Hauser (1) 
and its later development by Wolman 
and Enslow (2) was a truly significant 
step because it put the testing for re- 
sidual chlorine on a practical basis. 
The next step was the discovery that 
permanent chlorine color standards 
could be made in any good laboratory. 
This advance, in turn, led to produc- 
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tion by various chemical and equip- 
ment firms of chlorine test sets which 
used either liquid or glass standards. 

The orthotolidine test, from the time 
of its development to the present day, 
is one that has been accepted by the 
APHA and the AWWA and has been 
included in late editions of Standard 
Methods, including the present 10th 
edition (3). 

The orthotolidine test has been an 
excellent method for the purposes in- 
tended. For research work, however, 
and for continuous recording of chlo- 
rine residuals, the test is subject to 
certain errors such as color fading or 
false color production by certain mate- 
rial inherent in some waters. These 
factors have led to the virtual abandon- 
ment of orthotolidine as the route to 
follow in the development of chlorine 
residual recording. 

Early efforts to record chlorine re- 
siduals were concentrated on the use 
of photoelectric cells sensitive to the 
color developed by orthotolidine (4). 
None was _ completely successful, 
largely because of the inherent limita- 
tions of the orthotolidine test. In one 
of the recording systems, it was found 
that the photoelectric cells could not 
differentiate accurately enough be- 
tween the relatively small changes in 
yellow color which indicate the changes 
in residual. This, combined with awk- 
ward mechanical operation, made the 
system impractical. Another system, 
by careful control of pH, utilized the 
blue quinone formed by orthotolidine 
and chlorine because photoelectric cells 
were available which could more easily 
sense changes in the blue color (5). 
Maintenance and calibration problems, 
however, proved to be too great for 
their wide acceptance. Two of these 
systems, incidentally, were used to 
control chlorine application about 20 
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years ago. Other instruments using 
photoelectric cells for chlorine residual 
determination and recording were built 
but never proved practical. 


OTA Test 


’ Introduction of the free residual 
chlorination process wherein free avail- 
able and combined available chlorine 
residuals may be present at the same 
time led to much research work di- 
rected toward differentiating between 
such residuals. Several colorimetric 
methods were evolved, the most prac- 
tical of which used sodium arsenite in 
a modification of the orthotolidine test 
(6). This modification produced the 
ortholidine-arsenite (OTA) test which 
appeared in the 9th and 10th editions 
of Standard Methods. The accuracy 
of the OTA method is dependent to 
a considerable degree upon the accu- 
racy of the original orthotolidine test. 
These weaknesses led to the develop- 
ment of the amperometric titration 
method (7). 


Amperometric Titration 


In the amperometric titration method, 
free available chlorine in water will 
produce a current between two prop- 
erly selected electrodes immersed in 


water. By titrating the chlorine with 
a reducing agent to the point where 
current is no longer produced the end- 
point is easily and accurately detected. 
This technique is called amperometric 
titration and instruments have been 
designed for its application. It is, 
today, the most accurate method 
known for determining chlorine re- 
siduals. Techniques have been devel- 
oped to determine monochloramine, 
dichloramine, bromine, and iodine, as 
well as free chlorine by amperometric 
titration. 
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Recent Instrumentation 


Because the current produced be- 
tween the electrodes in this system is 
proportional to the free chlorine con- 
centration, this same principle is used 
in one of the present instruments for 
residual recording and is the basic 
principle underlying much of the re- 
cent progress in chlorination instru- 
mentation. The current produced is 
translated into terms of chlorine re- 
sidual and recorded permanently on a 
chart. By controlling the pH value of 
the sample and by the addition of suit- 
able reagents, either free or com- 
bined residuals may be recorded. An- 
other system measures, in terms of 
residual, the amount of current neces- 
sary to reduce ferric iron to ferrous 
iron at a rate equal to that at which it 
will combine with the chlorine in a 
measured flow of a water sample. The 
potential of the reaction controls the 
production of ferrous iron. Only free 
chlorine is recorded. 

Residual recording can be very use- 
ful in any water treatment plant where 
chlorination is employed (8,9). Sud- 
den increases in chlorine requirements 
may be readily detected and appro- 
priate steps taken. For example, by 
establishing in the clear well a sam- 
pling point for residual recording be- 
fore postchlorination, adjustments in 
postchlorination can be made to com- 
pensate for varying residuals caused 
by sunlight, changes in retention time, 
or undetected changes in the chlorine 
requirement (10). <A recorder, sam- 


pling the plant effluent, will furnish a 
permanent record of the efficiency of 
the chlorination program. Recorders 
in the distribution system also yield 
valuable data on hydraulics of the sys- 
tem through comparison of chlorine 
residual levels. 
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Control of Application 


Before the time that instrumentation 
had progressed to the stage of residual 
recording, improvements in chlorina- 
tors and in flow-metering equipment 
had made practical the control of chlo- 
rine application in proportion to the 
rate of flow of water and was called 
automatic chlorination. A constant 
dosage rate could be maintained with- 
out manual adjustment when flow rate 
changed. Chlorine feeders could also 
be started or stopped in synchronism 
with pump operation or by level con- 
trols in a basin, stand pipe, or reser- 
voir. This was referred to as semi- 
automatic chlorination. Both are auto- 
matic only in the sense that a constant 
dosage rate of chlorine is maintained. 
Both are simple forms of automation. 

A constant chlorine dosage rate un- 
fortunately does not insure a constant 
chlorine residual. Control of the re- 
sidual level is needed to eliminate the 
manual setting of dosage rate. When 
chlorine requirements fluctuate, it is 
extremely difficult to adjust the chlo- 
rine feeder manually to prevent periods 
of underchlorination or wasted chlo- 
rine. A further step in automation is 
achieved by using a residual recorder 
for direct control or by using it in 
conjunction with flow-metering instru- 
ments (11). 

If the rate of flow of water to be 
chlorinated does not vary or if fluctu- 
ations in flow rate occur slowly, a chlo- 
rination device may be controlled di- 
rectly from a residual recorder which 
is downstream from the chlorinator. 
Where flow rate changes are major 
or rapid, the control of the chlorine 
feeder dosage rate is supplanted by 
conventional flow control apparatus. 
The frequency and degree of corrective 
action must be controlled to prevent 
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the residual recorder from making ex- 
cessive changes in chlorine dosage. 
This is done by limiting the rate of 
change in the control circuit. 


Dechlorination 


This same general arrangement of 
equipment may also be employed to 
control dechlorination. Some water 
utilities carry high residuals through 
the treatment plant to control taste and 
odors and then dechlorinate before the 
water is pumped ‘to the system. A re- 
sidual recorder may be used to control 
a device for feeding a dechlorinating 
agent. Two approaches are used; one 
is to dechlorinate to the desired residual 
level, the other is to dechlorinate com- 
pletely and follow with rechlorination. 


Redox Potential Method 


Some industrial waste—-treatment 
processes can be controlled by the 
oxidation-reduction (redox) potential. 
The alkaline chlorination of cyanide 
waste is an example (12). Chlorine, 
a strong oxidant, is added to the waste 
to oxidize cyanide to cyanate or to 
completely destroy the cyanide. The 
oxidation potential level is a function 
of the amount of chlorine needed. By 
controlling a chlorine feeder with a 
redox potential cell, a recorder, and 
a controller, the potential can be regu- 
lated to the desired level. This ar- 
rangement may also be used in sew- 
age treatment to eliminate hydrogen 
sulfide by chlorination and to control 
the level of oxidation required accord- 
ing to the capacity of the treatment 
plant. This is accomplished by redox 
potential control of chlorination to sub- 
residual levels (13). It has been sug- 
gested that the use of redox potential- 
controlled chlorination in iron removal 
plants would be advantageous in insur- 
ing an oxidizing potential level at 


492 R. J. BAKER & A. E. GRIFFIN 


Jour. AWWA 


which the iron will be in the ferric 


state. 

Any similar application could be 
made where chlorination to a sub- 
residual level or to a residual is re- 
quired. Control of the amount of re- 
sidual by redox potential control is not 
feasible with present equipment. 

Although control of chlorination 
from the resulting residual is both 
feasible and practical, the fact that 
control of the process is based on the 
result means that the system is con- 
tinually “hunting.” There is some 
advantage to this as it eliminates the 
chance of equipment “sticking” in a 
fixed position. This system, however, 
cannot adequately compensate for both 
slow and rapid changes in chlorine 
demand. 


Quality-Quantity Control 


Recognizing this, instrumentation 
was developed for a new approach to 
chlorination control. The system de- 
veloped measures, upstream of the chlo- 
rine feeder, the chlorine demand of the 
water to be chlorinated, adds to this 
the residual value selected by the op- 
erator, and multiplies the dosage re- 
quirement by a factor determined by 
the flow-measuring equipment. The 
dosage control equipment * is essen- 
tially a pilot chlorination plant which 
transmits to the chlorinator the infor- 
mation necessary to chlorinate water 
to provide either a free or total chlo- 
rine residual of a selected value. The 
system anticipates changes in demand 
—or quality—of the water as well as 
changes in the flow rate—or quantity— 
of the water. This provides a still 
higher degree of automation by 
instrumentation. 

*The Quality-Quantity Chlorinator, a 
product of Wallace & Tiernan Inc., Belle- 
ville, N.J. 
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An auxiliary instrument of impor- 
tance to a complete program of chlo- 
rination is a chlorine flow recorder. It 
provides continuous and permanent 
records of chlorine feeder performance 
and can provide positive indication of 
feeder operation at remote points. It 
also provides a constant check on chlo- 
rine consumption. Loss-of-weight re- 
corders on chlorine scales perform a 
similar function. Records from a chlo- 
rine flow recorder, a residual recorder, 
and the plant flow meter can make up 
a complete picture of the chlorination 


program of any plant. 


Detector 


A chlorine detector ¢ has been de- 
veloped that will fit in with a safety 
program for handling chlorine. A con- 
stant stream of air sample is directed 
onto a sensitized tape which darkens 
in the presence of chlorine. A detec- 
tor cell scans the tape for discoloration. 
Capable of sensing minute quantities 
of chlorine in air, it will actuate audi- 
ble and visual alarms to alert personnel 
of the presence of escaped chlorine. It 
is also valuable in helping protect 
equipment in unmanned chlorinating 
stations. 


Other Developments 

Many other new instruments and 
improvements of existing ones have ap- 
peared at regular intervals. Their in- 
troduction was less dramatic than the 
advances previously cited but their 
contribution has been no less vital. 
Equipment to provide remote adjust- 
ment of chlorine feeders to make pos- 
sible the centralization of chlorine feed 


+ The Solvay Chlorine Detector is manu- 
factured by Wallace & Tiernan Inc., under 
patent license from Solvay Process Div., 
Allied Chemical & Dye Corp., New York, 
N.Y. 
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control is one example. A chlorine 
feeder at a remote intake, for instance, 
can be adjusted by an operator at the 
main plant. 

Remote indicators and recorders for 
residual recording can be installed in 
a central location even though the sam- 
pling cells may be located at various 
points in a well field or at reservoirs 
in the distribution system. 

Another instrument for dosage con- 
trol—used more often in sewage plants 
than water treatment plants—pro- 
grams control of dosage rate in order 
automatically to adjust a preselected 
dosage rate at a preselected time (13). 
Other instruments of utmost impor- 
tance are the various devices used to 
convert signals from flow-measuring 
devices to appropriate signals for con- 
trolling chlorine feeders and accessory 


equipment. 
Conclusion 


There has been steady progress in 
the application of instrumentation to 
chlorination. This has been required 
by and resulted from: [1] the demand 
for automatic and remote control, [2] 
the need to record chlorination rate 
and residual level, [3] the use of chlo- 
rine in water treatment for purposes 
other than disinfection, [4] the recog- 
nition of different types of chlorine re- 
siduals, [5] the employment of free 
residual chlorination and _ chlorine- 
ammonia treatment, and [6] the need 
of controls to effect efficient operation. 
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California Regulations for Red Lights on 
Utility Vehicles 


Seth K. Martin 


A paper presented on Oct. 31, 1957, at the California Section Meeting, 
San Jose, Calif., by Seth K. Martin, Lieutenant, Special Services Sec- 
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N a consideration of the laws and 

regulations in California pertaining 
to the use of red lights on public utility 
vehicles and the various exemptions 
granted these vehicles, the technical 
nature of the subject necessitates the 
explanation of the statutes. 

Section 592.1 of the California Ve- 
hicle Code provides that restrictions 
in other sections prohibiting the stop- 
ping, standing, or parking of vehicles 
shall not apply to the driver or owner 
of any service vehicle owned or oper- 
ated, by, for, or under a contract with 
a utility, whether privately, munici- 
pally, or publicly owned, if the vehicle 
is used in the construction, operation, 
removal, or repair of utility property 
or facilities. If a utility vehicle is 
stopped, standing, or parked at the 
site of work involving the construction, 
operation, removal, or repair of utility 
property or facilities (on or near a 
street or highway), it must display 
certain warning devices. 

During daylight hours, warning de- 
vices include a warning flag, sign, or 
barrier on the highway not more than 
50 ft in front of the vehicle and not 
more than 50 ft to the rear; if the 
maximum speed limit in the area is 
over 25 mph, the distance may be in- 
creased up to 500 ft from the vehicle, 
as circumstances may warrant. 

During hours of darkness or any 
other time when there is not sufficient 


light to render clearly discernible any 
person or vehicle on the highway at a 
distance of 500 ft, the warning de- 
vices must consist of: [1] one or more 
lights or fusees on the vehicle giving 
warning to approaching traffic from 
each direction; or [2] a warning light, 
flare, fusee, or reflector on the high- 
way not more than 50 ft in front of 
the vehicle and not more than 50 ft 
to the rear, with the same provision 
for zones where the maximum speed 
limit is over 25 mph. 

No other warning devices are nec- 
essary at any time if the vehicle is an 
authorized emergency vehicle within 
the provisions of the vehicle code and 
is equipped with a flashing red light 
or lights visible to approaching traffic 
from each direction. 


Emergency Vehicles 


When approved by the commissioner 
of the California Highway Patrol, 
emergency repair vehicles of a public 
utility may be equipped with a siren 
and a steady burning red light visible 
to the front for use in responding to 
emergency calls. In addition to the 
forward-burning red light required by 
the vehicle code, such authorized emer- 
gency vehicles may also display flash- 
ing or other red lights, including re- 
volving red lights to the sides or rear. 

Another section of the code provides 
that any emergency vehicle of a public 
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utility, used in responding to emer- 
gency calls for the repair or mainte- 
nance of its services, may be approved 
by the commissioner of the California 
Highway Patrol for operation, when 
equipped with a red light or lights of 
the steady-burning, flashing, or revolv- 
ing type for purposes of identification, 
if the vehicle has no siren. Such ve- 
hicles equipped with red lights only 
are not authorized emergency vehicles 
and are not entitled to the exemptions 
granted authorized emergency vehicles 
by the vehicle code. 

Additionally, public utility repair 
vehicles necessarily parked other than 
adjacent to the curb in a highway for 
purposes of repairing public utility 
services may be equipped with red 
lights displayed to the front, sides, 
and rear. These red lights cannot be 
lighted when headlamps are lighted 
and must be of the steady-burning non- 
flashing type. Revolving red lights 
are not permitted. Public utility re- 
pair vehicles equipped with nonflashing 
red lights used only for the purposes 
specified are not required to obtain a 
red light permit from the commissioner 
of the California Highway Patrol. 

Any public utility may have selected 
vehicles classified as emergency repair 
vehicles, equipped with a siren and a 
red light or lights and used in respond- 
ing to emergency calls, or as emer- 
gency service utility vehicles, equipped 
with red lights only for purposes of 
identification. The utility may equip 
such vehicles with flashing or revolving 
red lights, by obtaining the necessary 
application forms for a permit from 
the California Highway Patrol. 


Summary 

The laws and regulations governing 
the issuance of permits for vehicles of 
a utility and their use of red lights may 
be summarized as follows: 


MARTIN 


Jour. AWWA 


1. Authorized emergency vehicle 
permits may be issued for emergency 
repair vehicles used in responding to 
emergency calls. 

2. Red light permits may be issued 
for emergency vehicles used in re- 
sponding to emergency calls for the 
repair or maintenance of its services. 

3. Vehicles operating under author- 
ized emergency vehicle or red light 
permits may display red lights while in 
motion. Such vehicles may display 
additional red lights, which may be of 
the flashing or revolving type. 

4. Vehicles for which permits have 
not been issued may display red lights 
only when parked, but these lights 
cannot be of the flashing or revolving 
type. 
5. Vehicles operating under a per- 
mit and equipped with a siren must 
have the sirens approved by the high- 
way patrol. Two classes of sirens have 
been established : the high-performance 
siren, for outside mounting or mount- 
ing behind a grill or under the hood; 
and the medium-performance siren, ap- 
proved for outside mounting only. 

6. Vehicles operated under an au- 
thorized emergency vehicle or red light 
permit must be equipped with at least 
one red warning lamp not less than 
5 in. in diameter. The lamp must be 
mounted above the level of the hood 
showing to the front and must provide 
an adequate warning for 500 ft ahead 
of the vehicle, under normal daylight 
conditions. 

Members of the Association who 
wish to examine the exact provisions 
of the law are referred to Sections 
592.1, 44(f), 454, 650.7, 44.2, and 
640(d) of the California Vehicle Code, 
as well as Sections 692(d) and 753(a) 
in Title 13 of the California Adminis- 
trative Code. Additional information 
may be obtained from the California 
Highway Patrol, P.O. Box 898, Sac- 
ramento, Calif. 


EHICLES are a leading cause of 

deaths on, as well as off, the job. 
Statistics for on-the-job fatalities show 
that vehicles were involved in 298 fa- 
talities in 1956, more than 35 per cent 
of the total industrial deaths for that 
year. 

Motor trucks are the cause of more 
than one-third of these fatalities, fol- 
lowed by automobiles with a little less 
than one-third. Tractors are also im- 
portant, having a part in about one- 
tenth of the fatal injuries. 

A great many of the industrial ve- 
hicle injuries and deaths happen in the 
same way that common automobile ac- 
cidents happen, and the means of pre- 
vention are about the same. In this 
type of accident, the California Divi- 
sion of Industrial Safety relies to a 
large extent on the state vehicle code 
(1) to provide the necessary regula- 
tions, at the same time recognizing the 
need for cooperation with numerous 
agencies in the matter of education and 
training. Vehicle regulations adopted 
and enforced by the division are not 
aimed at the common type of highway 
accident. 


Use of Trucks 


One regulation that touches the in- 
dustrial field is a construction safety 
order (2) applying to the transporta- 
tion of workers in trucks and buses. 


Safety Regulations for Industrial Vehicles 
in California 
Vincent L. White 


A paper presented on Oct. 31, 1957, at the California Section Meeting, 
San Jose, Calif., by Vincent L. White, Supervising Constr. Engr., Div. 
of Industrial Safety, San Francisco, Calif. 
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In brief, it can be said that any truck 
used primarily or regularly in this 
service—about once a day or more— 
must have secure seats, railings, and 
steps for mounting. In other words, 
if the truck is to be used regularly in 
this service it must be altered to make 
it suitable (Fig. 1). 

It is occasionally permissible to use 
ordinary types of trucks for the trans- 
portation of workers, but “occasion- 
ally” is intended to mean that the truck 
is seldom used in such service. Under 
these circumstances, flat-bed trucks, 
dump trucks, and pickups may be used, 
but the man load is limited to those 
inside the cab plus not more than two 
men outside of the cab, unless certain 
hazard-reducing precautions are taken. 
In general, these precautions call for 
the men to be seated on the floor of a 
truck bed that has rails or sides. A 
pickup truck with the tailgate closed 
satisfies this requirement, as does a 
dump truck with the bed locked down 
and the tailgate closed. 

Employees may stand or sit immedi- 
ately behind the cab of an unrailed flat- 
bed truck provided that they hold on 
to suitable grab irons which are rigidly 
fastened to the truck, but they may not 
ride on the tops of side rails, running 
boards, or fenders, or with their legs 
hanging over the sides. Construction 
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workers may ride on stable loads, if 
they are seated in a safe place. 
There are also regulations applying 
primarily to the use of vehicles in tun- 
nels or mines. In general, no internal 
combustion—engine equipment may be 
used in underground work without 
written permission from the division. 
Few water utilities are likely to be- 
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monoxide tests and adequate ventila- 
tion. The use of gasoline engines un- 
derground is not allowed, unless a spe- 
cial order has been issued in advance. 


Special Devices 


Other important regulations apply- 
ing to trucks include a safety order 
which calls for an automatic warning 


Fig. 1. Benches Installed on Stake Body Truck 


When this type of truck is regularly used for transportation of personnel, California 


specifications call for safety standards such as those indicated above. 


The bottom 


board, flush with the truck bed, should be at least 8 im. in height (A) ; sides and end 
gates, part of which are shown, should be at least 42 in. high (B). 


come involved in the excavation of a 
tunnel, but some of the larger water 
companies have occasionally requested 
permission to use diesel equipment in- 
side of large water conduits or tunnels 
that need repairs. Arrangements can 
be made. to allow such operations, pro- 
vided that certain health standards are 
maintained through the use of carbon 


device on certain trucks whenever they 
are backing. This regulation applies 
to trucks with a body capacity of 2} 
cu yd or more, that are used to haul 
dirt, rock, concrete, or other construc- 
tion material. More and more truck 
owners are equipping their trucks with 
these devices, which are required un- 
less the regular horn is sounded just 


= 
SNe) SSS us ss a 
| NEES SIP 
— igs 


Apr. 1958 


prior to, or immediately following, the 
start of backing. Another acceptable 
substitute for the back-up warning de- 
vice is a signal man, in clear view of 
the operator, who directs the backing 
operation. One common automatic 
warning device that has been accept- 
able involves the installation of a bell- 
shaped hub cap on the rear wheel. 
Gongs activated by centrifugal force 
strike this bell whenever the truck is 
in reverse, thus giving the necessary 
warning. Other satisfactory devices 
connect up to some suitable power 
source such as the speedometer gear 
at the transmission. 

There is also a regulation calling 
for cab shields on trucks. These 


shields are attached to the dump body 
of the truck and extend over and above 
the cab. This regulation applies to 
those 2}-yd or larger trucks that are 
loaded by power equipment, such as 


drag lines, power shovels, or clam 
shells of 3-yd capacity or larger. This 
means that the requirement is intended 
to apply only to trucks handling mate- 
rials like gravel, rock, dirt, or brick. 
The cab shield, of course, is to be so 
designed that it offers some real pro- 
tection to the driver’s compartment 
from falling material of the type being 
handled. 


Repairs and Adjustments 

Vehicle regulations applying to the 
repair of tires call for safety tire racks 
or cages to be used when inflating 
truck or equipment tires, if such tires 
depend on a locking ring or similar 
device to hold them on the rim. The 
purpose of the construction safety or- 
ders (2) is to have such tire racks at 
all the shops or repair centers. Com- 
pliance should eliminate much of the 
hazard from all but emergency field 
repairs which, of course, are allowed 
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without such protection. Defective or 
poorly installed rings sometimes spring 
forcefully from the rim during inflation. 

Another safety order requires that 
haulage vehicle brakes, steering gear, 
and similar control devices be inspected 
or tested at least once each shift, pref- 
erably before the vehicles are taken 
from the storage areas. The test, of 
course, should be conducted by the 
vehicle operator, unless other arrange- 
ments are made by the employer. 
Here again there is need for interest 
and determination on the part of man- 
agement that these inspection rules be 
followed. 

For some kinds of repairs and ad- 
justments to trucks, men must go into 
the danger area under raised dump 
truck bodies. These raised truck beds 
have proved to be a hazard to those 
who expose themselves underneath, 
which is the reason for a safety order 
requiring dump truck bodies, bulldozer 
blades, or carryall closing gates to be 
blocked in the raised position if a man 
is to work underneath. Some truck 
owners have taken the commendable 
precaution of installing a hinged body 
block, permanently attached to the 
truck frame and ready for service at 
any time, wherever the truck happens 
to be. Others have had the foresight 
to keep a supply of blocks specially 
suited for this service at shops and 
repair areas. Some, who have had no 
foresight at all in this matter, can only 
say, “I can’t understand why our man 
took that risk.” 


Cranes 


Cranes are sometimes considered as 
vehicles, because they are ordinarily 
quite mobile. One important electrical 
safety order (3), applying to cranes 
and similar equipment, prohibits their 
operation in a position where it is pos- 


500 


sible to swing or boom to any point 
that is within 6 ft of a high-voltage 
line. It is also a violation of the Cali- 
fornia Penal Code to operate a crane 
within 6 ft of a high-voltage line. In 
addition, these regulations require a 
sign to be posted in clear view of the 
operator, warning him and others 
against this violation. There are about 
30 California workers killed each year 
by electrical shock, and one major 
problem is the contacts with high- 
voltage lines. 
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energy of a snapping boom without 
stopping it too suddenly. Automatic 
clutch release and brake-setting de- 
vices are also of value. They protect 
against disastrous operator errors, by 
disengaging the power and setting the 
brake whenever the boom is raised to 
a position dangerously close to the ver- 
tical. Ordinary cranes should not have 
an automatic clutch release without an 
automatic brake-setting device which 
will hold the boom in its raised 
position. 


Fig. 2. Tractor Equipped With Protective Canopy 


This is a require:nent for units engaged in work that would subject them to the possi- 
bilities of falling limbs, trees, or rocks. 


Another regulation for boom-type 
cranes and similar equipment requires 
a boom stop, which will prevent the 
boom from falling over backward onto 
the crane cab. A boom without such 
a device can be hoisted too far by an 
inattentive operator, with disastrous 
results for himself and the crane. It 
sometimes happens that a heavy load 
is suddenly dropped due to rope break- 
age or some other mishap. This in- 
stantaneous release often provides 
enough impulse to snap the boom back- 
ward onto the cab, unless there is a 
functioning boom stop. The best boom 
stops make use of spring or hydraulic 
buffers. Buffers help to absorb the 


Other Machinery 

Tractors that are subjected to the 
hazards of falling trees, limbs, and 
rocks must be equipped with canopy 
covers (Fig. 2). This means that all 
such units used in tree-clearing opera- 
tions must be so equipped, as well as 
many tractors used on road work 
where the cuts are so steep that rocks 
may fall from above. 

Trenching machines are certainly of 
interest to this group. There are many 
safety orders applying to trenches, but 
regulations applying to trenching ma- 
chines are mainly those requiring the 
guarding of gears, sprockets, and 
chains. These orders apply to all ma- 
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chinery, including vehicles of any kind. 
In general, they require that all acces- 
sible gears and sprockets be enclosed 
by a guard. Chains of sprocket and 
chain drives must be guarded when- 
ever located within 7 ft of the floor 
or other working level. On trenching 
machines the main sprockets and 
chains near the operator’s platform 
can be guarded with a large screen 
guard of the shield type. In addi- 
tion, it is necessary to guard the 
sprockets of the conveyor, but it is usu- 
ally impossible to guard the conveyor 
chain that turns these sprockets, which 
are located at each end. Any exposed 
shafting, shaft ends, couplings, belts, 
or pulleys that are within 7 ft of the 
floor or working level must be guarded 
from contact. Vehicles are not ex- 
empted from these or other required 
guards, which have been proved neces- 
sary by serious accidents. 


Conclusion 


In review, it might be said that these 
regulations on vehicles are industrial 
in nature. Their purpose is to cover 
those areas of vehicle hazards that are 
not included in broader laws aimed at 
the general problem of highway safety. 
There are, of course, many injuries 
related to vehicles that do not call for 
regulations of a type that could be 
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written as law. Many men, for ex- 
ample, strain or bruise themselves by 
sudden movements in getting into or 
out of vehicles that are not in motion. 
The Division of Industrial Safety is 
continuing to watch the statistics on 
vehicle accidents, however, to make 
sure that it is not overlooking impor- 
tant sources that could be eliminated, 
in part, by reasonable regulations on 
subjects not covered in the vehicle 
code or in similar laws. 

Accidents of a nature that do not 
lend themselves to control by regula- 
tions are, of course, being prevented to 
some degree by educational and pro- 
motional activities. Because of his 
longtime membership and association, 
the author is especially familiar with 
the American Society of Safety Engi- 
neers, a professional organization 
which originates many activities of this 
type. 
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E term “aerial mapping,” at least 

until the very recent past, has car- 
ried the implication that aerial photog- 
raphy was the sole technique used in 
the compilation of maps by aerial 
means. Experiments are now being 
conducted, however, that could result 
in the production of maps by aerial 
methods other than aerial photography. 
Data for compilation would be obtained 
by a type of electronic measuring de- 
vice similar to the radar altimeter and 
would be stored on a magnetic tape 
used later in making the map. Al- 
though such projects are not the sub- 
ject of this discussion, they are cited 
in order to avoid creating the impres- 
sion that aerial mapping is limited to 
photography as a means. 

Modern topographic mapping has 
used aerial photography for many 
years; in fact, photogrammetry—the 
science or art of obtaining reliable 
measurements by means of photog- 
raphy—is over a 100 years old. The 
reason this is surprising to most people 
is explained by the fact that widespread 
use of photogrammetry was started 
only after World War I, when the air- 
plane was developed to the point where 
its flight could be controlled to mini- 
mize tilt, tip, and other sources of 
error. Subsequently, equipment was 
developed which was capable of accu- 


rately measuring a photographic image 
and which made the photographs 
usable in map making. In the thirties, 
this equipment caused a major change 
in map compilation and photogram- 
metry is now used in virtually all topo- 
graphic mapping projects. The accu- 
racy obtainable in a photogrammetric 
map compilation is a function of the 
characteristics of the aerial photog- 
raphy. Thus, preparing and enforcing 
the proper specifications for the pho- 
tography is a key step in obtaining the 
desired accuracy. Roughly, the flight 
altitude is fixed by the contour interval 
desired and is planned to be about 600- 
1,000 times the contour interval. In 
mapping terms, this relationship is re- 
ferred to as the C-factor. 

A variety of stereoscopic plotting in- 
struments are available today. Instru- 
ments designed for greater versatility 
and higher precision are, as a rule, 
more complex—with the cost increas- 
ing with the complexity. Large map- 
ping organizations like the USGS are 
generally equipped with a number of 
different types of instruments. The 
choice of equipment to be used on a 
particular project depends on which 
instrument has the characteristics ca- 
pable of fulfilling economically the re- 
quirements of scale, contour interval, 
and accuracy. 
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Organization of USGS 

The topographic division of the 
USGS maintains its headquarters in 
Washington, D.C., and is headed by 
the chief topographic engineer. Two 
staff branches do the work of research, 
technical control, planning, and coordi- 
nation, with the normal complement of 
administrative personnel for fiscal, per- 
sonnel, and procurement purposes. 
The actual map making is done by the 
four regional offices at Sacramento; 
Denver; Rolla, Mo.; and Arlington, 
Va. The area covered by the regions 
varies both in size and number of 
states ; the central region includes thir- 
teen states. 


Instruments 


Many new types of both field and 
office equipment for map making have 
been developed during the last few 
years. The airplane and the aerial 
camera have brought a new era to 
mapping. Stereophotogrammetric in- 
struments (Fig. 1) allow image meas- 
urements to be made with the utmost 
precision. At the present time, there 
are many such instruments in this 
country, both American and foreign 
made.* An important characteristic 


* Among the most common are the Multi- 
plex, Bausch & Lomb Optical Co., Roches- 
ter, N.Y.; the Kelsh plotter, Kelsh Instru- 
ment Co., Inc., Baltimore, Md.; the ER-55 
plotter, developed by USGS; the Stereo- 
planigraph, Carl Zeiss, Inc. New York 
City; the Autograph, Wild Heerbrugg in- 
struments, Inc., Port Washington, N.Y.; 
the K.E.K. plotter, Philip B. Kail Associ- 
ates, Denver, Colo.; the Stereocompara- 
graph, Fairchild Camera & Instrument 
Corp., Syosset, L.I.; the Contour Finder, 
Abrahams Instrument Corp., Lansing, Mich. ; 
and the Twinplex, developed by USGS. 
At present, the central region office of the 
USGS uses the Multiplex, the ER-55 plot- 
ter, the Twinplex, Kelsh, and Autograph 
equipment. 
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of some of the more versatile instru- 
ments is that they can be used for the 
extension of control. This feature can 
reduce the required ground control— 
a very expensive part of aerial map- 
ping. Electronic techniques have been 
adapted to geodetic triangulation, the 
measurement of elevations, and the 
solution of complex mathematical 
problems. A new level, using a pendu- 
lum principle, is giving excellent re- 
sults. Color-separation drafting for 
lithographic reproduction of maps is 
also undergoing a change. The method 
of scribing—using engraving tools to 
scribe through a processed coating on 
a plastic base—can be done by drafts- 
men and gives a map equal in ap- 
pearance to one done by the copper 
engraver. 


Sequence of Operations 

Mapping operations in the central 
region of USGS employ about 575 
persons, of whom about 275 are en- 
gaged in field operations. Rotation 
of duties between field surveys and 
photogrammetry is required for full 
professional development. The se- 
quence of operations begins with the 
procurement of aerial photography and 
is then followed—sometimes preceded 
—by basic horizontal and vertical con- 
trol. Picture points are selected by the 
photogrammetric section and elevations 
are obtained for these in the field 
(Fig. 2). This is followed by stereo- 
compilation. Map manuscripts in the 
form of advance prints become avail- 
able at this stage. Field completion 
occurs later, when the manuscript goes 
to the field for the checking of features, 
names, types of drainage, road classifi- 
cation, and the usual boundary prob- 
lems. The map then enters the pre- 
paratory phases for reproduction by 
printing. The length of the mapping 


Pig. 1. Two Stereoscopic Plotting Instruments in Use 


Instrument at top is a mechanical projection type of medium complexity which uti- 
lizes vertical photography and produces mapping of very high accuracy; lower view 
is of instrument which utilizes low-oblique, wide-angle photography. 
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cycle is dependent upon some factors 
which are uncontrollable, such as aerial 
photography, which, in turn, depends 
upon the seasons of the year and the 
foliage situation. Maps have been 
completed on occasion in 15 months 
where the need was especially critical ; 
the typical time cycle is somewhat 
longer. 


Oklahoma City Project 


The present USGS project in Okla- 
homa City began with a request by the 
Washington, D.C., office—which had 
received a letter of inquiry from Sena- 
tor Kerr regarding a cooperative map- 
ping agreement with Oklahoma City— 
to discuss with city authorities the 
standard agreement, the type of map- 
ping, its cost, and the time required 
for completion. All phases of the sub- 
ject were explored on Dec. 28, 1955, 
and the project was arranged in the 
usual manner as part of the USGS 
standard quadrangle mapping program. 
The project was expedited because the 
cooperating agency—Oklahoma City— 
urgently needed the maps for reservoir 
development and was in a position to 
provide half the cost immediately. 

On Jan. 9, 1956, the agreement was 
signed and normal operations started. 
Unfortunately, the winter months of 
January and February did not provide 
the best photographic weather but the 
contractor, with assistance provided by 
the Rolla, Mo., office of the USGS, 
obtained the photography and deliv- 
ered it on Mar. 3, 1956. In the mean- 
time, basic control parties were oper- 
ating in the areas of highest priorities 
and, when the photography became 
available, supplemental control was 
started. 

There were twelve 7.5-min quad- 
rangles in the reservoir project. These 
were requested in three priorities— 
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those four in the first priority required 
within the first 6 months, followed by 
two more quadrangles within 9 months, 
and the remainder within 1 year. 
These were to be in the form of ad- 
vance sheets with all regular map in- 
formation, including land office and 
field completion data. The normal 
map-finishing phases necessary for re- 
production were not included in this 
time plan, but were to be done later 
as part of the cooperative agreement. 

Work on the first priority was com- 


pleted by Apr. 23, 1956, that in the 


Pig. 2. Plane Table and Alidade 


Devices are used in field aspects of aerial 
surveys. 


second portion on May 9; and the re- 
mainder by Nov. 16, 1956. When it 
is considered that inclement weather 
prevented getting the photography 
until Mar. 3, it is clear that field and 
photogrammetric groups did an out- 
standing job. 

At this point, it was decided to com- 
plete the mapping of the fifteen quad- 


rangles necessary for pipeline and 


: 
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canal locations and the agreement for 
these additional areas was included in 
a supplemental statement added to the 
original document. This was agreed 
upon on Jan. 9, 1957, with schedules 
established as follows: three quad- 
rangles to be completed through the 
advance-print stage within 6 months, 
six quadrangles within 9 months, and 
the remaining six within the year. 

The photography for this extension 
was delivered by the contractor on 
Mar. 25, 1957, and the first quadrangle 
was completed Aug. 18, 1957, with 
four more completed Sep. 12 of the 
same year. Because time schedules on 
this extension were based upon receipt 
of photography, the project is well 
ahead of forecasts and work will be 
completed well within the required 
time. 

Unfortunately, maps, like other 
things, become old and obsolete and, 


although efforts are made to carry on 
an adequate map maintenance program 
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on the mapped areas, new require- 
ments—such as more detail and greater 
accuracy—often make it necessary to 
remap certain areas. The old maps of 
the reservoir area just discussed were 
made in 1900 and bear witness to these 
changes in mapping requirements. 


Conclusion 


The description of the Oklahoma 
City mapping has been brief and rela- 
tively undetailed. The map informa- 
mation office of the USGS in Wash- 
ington is ready to furnish information 
and maps upon request and will ar- 
range to process requests for photos 
and advanced prints when they are 
available. For other information re- 
garding programs, future mapping 
projects, or activities of the other divi- 
sions of the Survey, inquiries of the 
director or the chief topographic engi- 
neer of the USGS at Washington will 
receive a prompt reply. 


| | 
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Leak Abatement Techniques at St. Louis 


Carl F. Buettner 


A paper presented on Sep. 30, 1957, at the Missouri Section Meeting, 


St. Louis, Mo., by Carl F. Buettner, Civ. Engr., Water Div., Dept. of 


Public Utilities, St. Louis, Mo. 


problem of water waste and 
leak abatement is common to 
water utility men the world over, and 
has been since the beginning of potable- 
water delivery. No one has yet come 
up with an ironclad means of prevent- 
ing waste, but the sharing of tech- 
niques and experiences will benefit 
. each and every utility will be where it 
really counts—in the cash register. 
St. Louis holds no unique solution for 
curbing water waste, but the methods 
to be outlined here will reflect real 
savings and these methods, reduced or 
expanded, could be put into effect in 
any size of city, town, or village. 

The distribution system in St. Louis 
is made up of approximately 1,300 mi 
of mains, ranging in size from 4-in. to 
62-in. diameter; 21,800 gate valves; 
15,500 fire hydrants; and 180,000 
service taps. Only 11 per cent of all 
service lines are metered, which tends 
to make the average consumer less con- 
cerned about leaks than 100 per cent 
metering would. To illustrate further 
why St. Louis needs good leak abate- 
ment techniques, the 89 per cent flat- 
rate accounts pay an average water 
bill of $16 per year, a little more than 
4 cents per day for an unlimited sup- 
ply, night and day, 7 days a week. 

From past experiences and tests, it 
is estimated that approximately 2.15 
mgd are wasted through leaking fix- 
tures and 3.48 mgd wasted by leaking 
service lines. Underground losses on 
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the distribution system itself, including 
mains, fire hydrants, and valves, ac- 
count for about 4.46 mgd. The total 
of 10.09 mgd of wasted water flowing 
down the sewers every day is enough 
to concern any water utility man. 

St. Louis utility personnel cannot fix 
broken service lines, because they are 
owned and must be maintained by the 
property owners. It is not possible to 
have a man travel with every street- 
flushing crew, fireman, and contractor 
to make sure the fire hydrants they 
use are shut down properly. It cannot 
be foretold when a 36-in. main might 
break, and present ordinances do not 
permit the metering of every service. 
Utility personnel are resigned to the 
fact that they cannot prevent the causes 
of leaks, but they are determined that 
leaks will not continue for any ex- 
tended period of time. 

Since 1930, the distribution engi- 
neers, together with Pitometer engi- 
neers, have made periodic surveys and 
have divided the city into seven dis- 
tricts. Each district has in turn been 
divided into eight to twenty sections, 
depending on the type of development, 
such as residential, small mercantile, 
industrial, or factory. These districts 
serve as a basis for the leak abatement 


program in the city. 
Searching for Leaks 


A crew of six field inspectors, under 
the supervision of a supervisor, meets 
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every morning at a designated point in 
the assigned section, with specific in- 
structions to sound every hose bib for 
leaks and to go inside and check for 
leaking pipes in the basement, faulty 
washers in fixtures, or any other indi- 
cations of leakage. These men need 
only the basic tools for detecting leaks, 
an aquaphone and a flashlight. In 
the event a toilet or faucet is found to 
be leaking, the inspector fills in a 
printed form, stating the nature of the 
leak and noting that it must be cor- 
rected within 10 days, or the service 
will be shut or metered. If, after 
sounding the hose bib, he suspects that 
the service line is leaking, he notes that 
fact on his daily work sheet, to be re- 
checked by the supervisor, who, having 
a greater assortment of tools, can shut 
the tee head or valve and verify the 
inspector’s suspicion. In walking from 
house to house, these inspectors also 


note any water coming out of fire hy- 
drants, valve boxes, or water surfacing 


in the street. Such signs are reported 
each evening to the supervisor, who 
takes appropriate action. Another 
phase of work carried on by these in- 
spectors consists of notifying the prop- 
erty owners if the stop box is found to 
be high, low, covered, broken, or 
otherwise defective, thus reducing the 
chance of injury. Valve and meter 
boxes, which are the property of the 
water division, also are reported if 
found high, low, or in need of repairs. 

The second phase of the leak abate- 
ment program is handled by five field 
inspectors under direct supervision of a 
distribution engineer. These men are 
assigned a radio-equipped car with the 
various tools and valve keys necessary 
for making practically any type of shut- 
down. Two of these inspectors are in 
south St. Louis, two are in north St. 
Louis, and the fifth man rechecks pre- 
vious leaks turned in by all inspectors 
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combined, to determine if repairs have 
been made within the specified time. 


Investigating Complaints 


North St. Louis, which consists of 
approximately 31 sq mi and has prac- 
tically every type of residential and 
business establishment possible, may be 
used as an example. The inspectors 
are dispatched by radio from a central 
office, where complaints are received 
from citizens. One is equipped with 
a pipe locator and the other with a 
water leak detector mounted in the 
car. Both men are very capable and 
are qualified to handle the equipment. 
As a complaint is received, it is given 
immediately to the inspector who is 
closest to the location of the complain- 
ant. He in turn investigates, notifies 
the property owner with a written 
notice of the trouble, and fills out a 
short simple form, which is recorded 
and filed with the dispatcher. 

If a property owner or tenant is not 
home, the dispatcher writes out a form 
notice, stating the nature of the inves- 
tigation, and mails it to the responsible 
party. The recheck inspector then fol- 
lows up after 10 days, to see if the 
trouble has been eliminated. If not, a 
5-day extension notice is given, and if, 
after this extended time, the leak is still 
not fixed, the supply is shut off at the 
tee head, and the stop box is slugged. 
A few of the citizens, trying to avoid 
this action, cement or otherwise block 
up the stop box to prevent its being 
shut. This just adds insult to injury, 
because a water department crew is 
then dispatched to dig and shut the tap 
at the main, with the owner being 
billed for this work. 

If the day happens to be fairly slow 
as far as complaints are concerned, the 
inspector with the pipe locator assists 
plumbers, contractors, and water divi- 
sion crews, in tracing out service lines 
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or mains and witnessing the destruc- 
tion of taps on abandoned services that 
are dug and exposed by plumbers. 


Other Features 


The other inspector with the leak 
detector is in demand all the time. 
His ability to pinpoint leaks on mains, 
service lines, or joints, before a single 
shovel of dirt is turned, has saved the 
department countless thousands of dol- 
lars, which would otherwise have been 
spent in digging dry holes. With 
labor costs mounting and officials com- 
plaining about blocking traffic, it is 
readily apparent that this man’s ability 
to use the leak detector properly and 
efficiently is indispensable. In the 
event this inspector is not working with 
a crew, he is available at any time to 
drive to within a few feet of any fire 
hydrant or valve, attach the leak de- 
tector receiving cord to the operating 
nut, and in a matter of seconds deter- 
mine if any leakage exists, either by 
audio or visual indications. 

Another important item is the form 
notices that the inspectors fill out, when 
notifying the property owner of any 
type of leak on his premises. A copy 
of this information is supplied to a 
water division clerk, who records it on 
a 5 X 7-in. file card, which is made a 
_ permanent record. Each address in 
the city has its own card, listing not 
only trouble calls made, but also the 
owner’s name and address, location 
and size of the tap, its date of installa- 
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To appreciate the reason for the 
techniques described in the foregoing 
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tion, the plumber’s name, and whether 
or not the supply is metered. This 
record has proved to be invaluable. 


Conclusions 


A considerable financial saving is 
effected in St. Louis every day that 
its eleven inspectors are in their as- 
signed positions. It has already been 
stated that the estimated water waste 
amounts to approximately 10.9 mgd. 
If these leaks were permitted to go 
unabated, waste would total nearly 4 
bilgal per year. It costs approxi- 
mately $148,000 to produce this 
amount of water. The combined sal- 
aries of the inspectors amount to ap- 
proximately $44,000 per year, so that 
it can readily be seen that $104,000 is 
saved every year in pumping and pro- 
duction costs alone. 

St. Louis, unlike many communities, 
is blessed with an almost unlimited 
supply of water. Where supplies are 
limited, water waste abatement is of 
prime importance. If utilities cannot 
afford to contract for an extensive 
engineering survey and 100 per cent 
metering is for some reason not pos- 
sible, communities should secure the 
services of a capable man, give him 
the necessary tools, and instruct him 
thoroughly in the policies of the de- 
partment. Before long the leak in- 
spector will develop to where he is 
really earning money—money that can 
be put to a better use than pouring 
water down the drain. 


paper, it should be understood that 
water waste control in St. Louis is 
limited to unmetered services, leakage 
between the water main and the meter 
on metered services, fire hydrants, and 
water mains. There is a very large 
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amount of waste that has not been 
mentioned by the author, undoubtedly 
because the water division, over the 
years, has been unable to do anything 
to stop it. 

No charge is made for water fur- 
nished to city departments. In the 
hospitals and other city-owned build- 
ings that have refrigeration and water- 
cooled air-conditioning installations, no 
attempt is made to conserve water, and 
as these services are not metered, the 
amount of this waste is not known. 

Beginning in 1928, the water divi- 
sion made card records of each of the 
premises inspected, and it now has ap- 
proximately 128,000 of these cards, 
which show each leakage that has been 
found on the property. 

The Pitometer Associates, Inc., after 
completing a water waste survey of the 
city, stated that by metering all prem- 
ises where leaks were frequently found, 
most of this kind of waste would be 
stopped. There was so much political 
objection to this, however, that they 
were never metered. Inspections made 
during freezing weather revealed more 
than 500 premises where faucets were 
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open and water was allowed to run day 
and night. Here again, political objec- 
tions prevented metering. 

The waste by the park division at 
their ponds and lakes is uncontrolled, 
and little attempt is made to conserve 
water. 

In spite of all this waste, water rates 
in St. Louis have not been increased 
since 1918. The highest rate charged 
by meter is 15 cents for 750 gal. 

Although there has been almost no 
increase in population, the per capita 
consumption has increased from 149 
gpd in 1931 to 211 gpd in 1956. In 
addition to uncontrolled waste, this 
increase is undoubtedly due largely to 
air conditioning, automatic washing 
machines, and garbage disposal units. 
Most of these installations are on un- 
metered services, and there is no flat- 
rate charge for any of them. 

The St. Louis procedure described 
locates, records, and temporarily stops 
the waste on these premises, but there 
is only one way to control this waste, 
and that is to meter the premises and 
make the consumer pay for all water 
used. 


* 
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Economics of Meter Maintenance Programs 


Parker M. Robinson Jr. 


A paper presented on Nov. 1, 1957, at the California Section Meeting, 
San Jose, Calif., by Parker M. Robinson Jr., Engr. of Operations, 
California Water Service Co., San Jose, Calif. 


N many occasions the water me- 

ters on consumers’ services have 
been compared to cash registers. This 
is an apt comparison inasmuch as the 
revenue that the water system collects 
is based upon the consumption regis- 
tered by the meters. Ideally then, 
every water meter should register 100 
per cent of the water passing through 
it. Practically, this is impossible, so 
a compromise has to be made. At the 
time a meter is put in service a regis- 


tration accuracy of +1} per cent is 


considered reasonable. After the meter 
is placed in service, wear takes its to!l 
on its accuracy, which generally means 
a loss in revenue. It would seem then 
that, from time to time, meters should 
be overhauled to keep this lost revenue 
to a minimum, but the overhauling of 
meters costs money. The problem 
then becomes one of finding the time 
at which lost revenue and overhaul 
expenses combine to give the lowest 
cost. 

In order to put a dollar value on 
the revenue lost through inaccuracy, it 
is necessary to know how much water 
a consumer receives that is not regis- 
tered by the meter. A shop test on a 
meter will not give this answer. Any- 
one familiar with water meters knows 
that the accuracy of registration varies 
with flow rates. A shop test will show 
what the accuracy is at any particular 
flow rate, but the real difficulty is in 


determining what portion of the con- 
sumer’s total consumption is taken at 
each of the many different flow rates. 
Trying to solve the problem in this 
manner leads either to a dead end or 
the making of unsupportable assump- 
tions regarding the distribution of flow 
rates. 

Fortunately, there is a way around 
this problem. One solution is to install 
a meter, specially selected for accu- 
racy, in series with the regular service 
meter. In this way it is possible to 
integrate the consumption for an infi- 
nite number of flow rates. The dif- 
ference between the two meter read- 
ings, then, is consumption lost through 
inaccuracy of the service meter. This 
can readily be converted to dollars. 


Meter-Testing Procedure 


In actual practice, a testing program 
for g-in. meters might be set up as 
follows : 

First, the services on which tandem 
meters are to be set should be selected, 
with the following points in mind: 

1. Select services with meters that 
have been in service for various num- 
bers of years. A wide enough selec- 
tion of years in service should be used 
so that the final data will include the 
point at which the cost of a repair pro- 
gram is at a minimum. 

2. Select services with past con- 
sumption records that appear to be 
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6 8 10 12 
Continuous Service —years 


When a curve such as this has been 
plotted, figures can be totaled for com- 
puting the cumulative loss (Fig. 2). 


average or normal. It might be well 
to consider sampling more than one 
consumption group, such as one group 
that normally shows small consumption, 
another group that shows average con- 
sumption, and a third group that shows 
high consumption. 

3. Statistically speaking, the larger 
the number of services tested, the more 
nearly representative the results will 
be. In any one category of meter age 
and consumption record there should 
be enough meters tested to insure get- 
ting a representative average as well 
as providing for such contingencies as 
a stuck meter, or a turn-off during the 
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Cumulative Revenue Loss—$ 


Continuous Service — years 
Fig. 2. Cumulative Loss in Revenue 
per Meter 


By totaling the revenue loss for each year 

(from Fig. 1), the cumulative revenue 

loss for any given period of service is 
obtained. 
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test period. Three meters would prob- 
ably be an absolute minimum for each 
category. 

The next step is to select the test 
meters to be installed in series with the 
service meters. In general, these are 
best chosen from a stock of new meters 
and should meet the following strin- 
gent accuracy requirements. 

Rate of flow Registration 
per cent 


97-100.5 
i 100-101.0 
2 100-102.0 
5 100-101.0 
10 99-100.0- 


It has been found that, although all 
new meters will meet normal accuracy 
standards, only about one in four will 
meet these higher standards. It is par- 
ticularly important that the registration 
at + gpm be as accurate as possible. 

The specially chosen meters should 
be installed in series with the service 
meters to be tested. By arranging the 
two meters in a U shape, it is possible 
to get both meters within a single No. 
36 meter box. This arrangement has 
the additional advantage that it is not 
necessary to cut a piece out of the 
service, thus making it very simple to 
restore the service to its original con- 
dition at the end of the test period. 

A special meter-reading book should 
be set up and the meters read at regu- 
lar billing intervals for a period of 1 
year. The special book is desirable so 
there will be no confusion with reading 
of meters for billing purposes. For 
purposes of the test all dials on the 
meter should be read, rather than just 
the first three, which is common prac- 
tice for billing readings. For this por- 
tion of the test, a period of 1 year is 
suggested so that a full cycle of sea- 
sonal load variations is covered. 
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At the end of the test year, both 
the service and test meters should be 
removed and tested in a shop at the 
same five test rates used for selecting 
the test meters. The test on the test 
meter provides information on the ef- 
fect of 1 year of operation on its accu- 
racy of registration. From this it can 
be determined whether any adjust- 
ments are needed in the registration 
figures because of slight inaccuracy 
in the test meter. The test on the serv- 
ice meter provides the basic informa- 
tion for studies in correlating accuracy 
and total registration. 


Analysis of Costs 

The above steps provide all the field 
data with which to make the analysis, 
which might proceed as follows: 

By simple subtraction, determine 
the consumption shown by each test 
and service meter for each billing pe- 


TABLE 1 


Cost of Routine Program at Various 
Time Intervals 


METER MAINTENANCE 


N 


0 2 4 6 8 a 
Continuous Service Between Overhauls — years 


Fig. 3... Cost of Routine Overhaul Program 
per Meter 
Depending upon the number of years be- 
tween overhauls, the annual cost per 
meter is as shown (Table 1). 


riod of the test. Assuming that billing 
is normally at 1-month intervals, figure 
the billing as it would have been for 
the consumption registered on each 
meter. The difference between the 
billing for the test and service meters 
is then the amount of money lost 
through inaccuracy of the service 
meter. It is important that the con- 
version from consumption to dollars 
be made in normal billing intervals in 
order that features of the rate schedule, 
such as minimums, service charges, 
and rate blocks, will be taken into con- 
sideration in a normal way without 
distortions. 

Based on the assumption that the 
services selected for testing represent 
a fair cross section of all consumers 
with 8-in. meters, the revenue losses 
for all meters in any one age group 
can be averaged. In this way an aver- 
age loss in revenue per meter per year 
is obtained. In a similar manner, the 
average annual loss in revenue per 
meter for each age group tested can 
be figured. 

The revenue loss figure that is 
really wanted is the total loss between 
meter overhauls. Unless the test in- 
cludes meters in all age groups it would 
be well at this point to plot a curve 
showing years of service on the hori- 
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Cost—$ 
Years Cost per 
Between Cumula- Metert 
Overhau Overall tive Lees Total $/year 
Reven 
i 1 10 0.06 10.06 10.06 
f 2 10 0.18 | 10.18 | 5.09 
3 0.37 10,37 3.46 
4 10 0.63 | 10.63 | 2.66 
5 10 0.98 10.98 2.14 
6 10 1.43 | 11.43 1.90 
7 10 2.00 12.00 1.71 } 
8 10 2.72 12.72 1.59 ead 
9 10 3.62 | 13.62 1.51 Poe 
10 10 4.72 14.72 1.47 
11 10 6.06 | 16.06 1.46 
12 10 7.67 17.67 1.47 
13 10 9.63 19.63 1.51 
14 10 11.97 21.97 1.57 
15 10 14.78 24.78 1.65 
* Figure 2. 
t Figure 3. ; 
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zontal axis and average loss in revenue 
per meter per year on the vertical axis, 
as shown in Fig. 1. The figures used 
in plotting this curve do not represent 
an actual situation, but were chosen 
only to illustrate the method used. 
From this curve, revenue loss figures 
can be picked off for each year of the 
period covered. The total loss in reve- 
nue per meter for any specific number 
of years in service, then, is the total of 
all the annual losses up to that time. 
For example, the cumulative loss after 
3 years in service is the total of the 
losses for the first, second, and third 
years. Figure 2 is the cumulative-loss 
curve based on Fig. 1. 

The cost of overhauling the meter 
should include not only shop labor and 
parts, but such items as pulling, re- 
installing, and transportation. Using 
a figure of $10 per meter for illustra- 
tive purposes, dividing that figure by 
the number of years in service gives 
the annual cost of the overhaul. Natu- 
rally, the larger the number of years 
the cost is spread over, the smaller the 
cost per year. 

The final step is to determine when 
the average cost per year of the over- 
haul added to the average cost per year 
of the accumulated revenue loss results 
in a minimum dollar figure. This then 
would be the most economical time to 
overhaul meters on a routine program. 
Table 1 shows how the cost for the 
various years is obtained. Figure 3 is 
a plotting of the resultant figures. 

From Table 1 it is apparent that, 
for the hypothetical figures used, the 
most economical time to overhaul 
meters is after they have been in serv- 
ice for 11 years. As Fig. 3 illustrates, 
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however, there is quite a broad span 
of years when there is little difference 
in overall cost. This flattening out of 
the curve near the minimum-cost point 
is characteristic. From the minimum 
cost point at 11 years it is possible to 
increase the period by about 34 years 
or decrease it by about 3 years without 
increasing the cost by more than 10 
per cent. This means that other vari- 
ables not yet considered might be the 
deciding factor in selecting the time 
interval for a routine repair program. 
Without going into detail, such items 
as the cost of new shop facilities or 
the expansion of existing inadequate 
ones, the cost of additional trucks nec- 
essary for pulling and reinstalling 
meters in a newly implemented pro- 
gram, and the money tied up in meter 
repair parts stock should all be given 
consideration. 


Conclusion 


The purpose of this article has been 
to show the way to arrive at an eco- 
nomically feasible, routine meter repair 
program. At the same time, it has 
been demonstrated that because of the 
many variables that enter into the deci- 
sion, a separate solution should be 
worked out for each water system. A 
list of these variables might include 
such items as water quality, brand of 
meters, and workmanship of repairs, 
to mention a few. It can be seen, too, 
that as time goes along and changes 
occur in water rates and overhaul costs, 
it would be wise to reappraise the pro- 
gram. Fortunately, this is a fairly 
simple matter as the original field data 
can be reused. 
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HE problem of evaluating the tox- 

icity and consequent health haz- 
ards of industrial water wastes is 
causing increasing concern to those in- 
volved with the control of water qual- 
ity. The fantastic increase—not only 
in number and type, but also in vol- 
ume—of structurally complex chemi- 


cals that are difficult to manage after 
dilution by water scarcely needs em- 


phasis. New materials are constantly 
being developed for use in water sup- 
ply and questions of their possible tox- 
icity must be investigated. New pesti- 
cides also being developed are often so 
resistant to biological attack that they 
persist for months in water. 

Although there is no direct evidence 
that chemical water pollutants have 
produced or are now producing wide- 
spread effects on health or an appreci- 
able reduction in longevity, it is not 
difficult to envision such a possibility. 
Present drinking water standards spec- 
ify regulation of less than a score of 
some of the more toxic inorganic ele- 
ments (Table 1) and few are concerned 
with the organic substances which form 
a substantial part of industry’s waste 
output. 

From the purely toxicologic view- 
point, solution of the problem is far 


from hopeless; from the epidemiologic 
and engineering standpoints it is con- 
siderably more difficult. Toxicologic 
data from a variety of sources are 
available on large numbers of indus- 
trial chemicals—often in considerable 
detail. Fortunately, also, most of the 
information is derived from feeding 
experiments, which employ the route 
of entry which is of primary concern in 
the evaluation of the health hazards of 
water wastes. Although a major diffi- 
culty will arise in applying these data 
to human populations generally, the 
difficulty is not insuperable. 


Sources of Information 


Currently there are four practical 
sources of information on the degree 
of toxicity and hazard for man or ani- 
mals of a large number of industrial 
chemicals : 

1, The threshold limit values (1) 
for industrial substances in air which 
have been developed by a committee 
of the American Conference of Gov- 
ernmental Industrial Hygienists (The 
list presently comprises approximately 
250 substances that can be adapted to 
the development of water standards.) 

2. The tolerances of pesticide resi- 
dues (2) on raw agricultural commodi- 
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ties established by the Food and Drug 
Administration (These, based on de- 
tailed toxicologic data that are suitable 
for adaptation to the development of 
water standards, comprise a group of 
approximately 90 substances of indus- 
trial importance in addition to those 
appearing in the above threshold limit 
list. ) 

3. The toxicologic classification of 
all substances, both inorganic and or- 
ganic, according to type of compound 
(Such classifications may be employed 
to advantage as a first approximation 
for the development of limiting concen- 
trations of substances in water. Ap- 
proximate or tentative standards may 
be developed for practically all known 
compounds by assigning reasonable 
limiting concentrations derived from 
their appropriate toxicity and hazard 
categories which, in turn, have been 
based on toxicologic data on either the 
specific agent or on closely related 
substances. ) 

4. Toxicity data from nutritional 
studies (Although a rather limited 
source, it often provides definitive in- 
formation not obtainable elsewhere. 
This information may be adapted for 
the development of water standards.) 


Adaptation of Limits for Water 


The threshold limit values for in- 
dustrial substances in air may readily 
be adapted for water by using reason- 
able assumptions. These threshold limit 
values represent a maximal average 
concentration of a substance in work- 
room air that provides no hazard to 
health or well-being of the worker 
during his working lifetime. Tested 
under practical working conditions 
over a period of years, these values 
have considerable validity. Most have 
safety factors incorporated which are 
often of appreciable magnitude. Some 
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of these arise because the values are 
based on considerations other than 
health—such as freedom from irrita- 
tion; others, because of engineering 
adaptability, may provide large factors 
of safety to health. The basis for the 
selection of each value has been docu- 
mented (3) and is otherwise well 
known (4). 


TABLE 1 
Typical Drinking Water Standards* 
Substance | | Colo. | N.D.t | Ohiof 
Inorganic 
Arsenic 0.05 0.05 _ 
Barium Not to be 
added 
Chloride 250.0 R _ _ 250.0 
Chromium 0.05 0.05 2.0 2.0 
(Cré*) 
Copper 3.0R 3.0 0. 0.4 
Cyanide _— 0.5 0.15 0.15 
Fluoride 1.5 — 
Iron 03C,R 5.0 
0.1 0.1 0.35 0.35 
Magnesium 125.0 R 
M 0.3C,R 5.0 
Nitrate _ _ 10.0 10.0 
Selenium || 0.05 0.05 
Sulfate 250.0 R 
15.0R _ 1.0 15.0 
Organic 
Heavy metal Not to be _ _ _ 
lucosides added 
15.0 None 
Phenol'' 0.001 R 0.02 _ 0.03 


* All values expressed in parts per million. 

t Key: R—recommended; C—combined values of 
iron and manganese. 

Tentative values. 

i For Miami River and tributaries. 

' Compounds. 

To illustrate how the threshold 
limit values of a substance in air may 
be used to arrive at approximate limit- 
ing concentrations in water, barium 
may be used as an example. There 
is presently no drinking water stand- 
ard for barium. The threshold limit 
for barium and its compounds in air is 
0.5 mg/cum. This value is based on 


the assumption that a worker, during 
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an 8-hr day, inhales 10 cum of air. 
A factor expressing the amount of the 
barium absorbed into the blood stream 
from that inhaled must also be consid- 
ered. This is taken to be 0.75. Ac- 
cordingly, the amount of barium that 
is daily taken into the blood stream 
and presumed to be noninjurious and 
which, hence, may be taken in water 
each day is: 10 x 0.5 x 0.75 = 3.75 
mg. To calculate the amount of 
barium in parts per million of water, 
one must assume that the maximal 
daily intake of water is 2 liters and one 
must include also a reasonable factor 
for absorption via the gastrointestinal 
tract. A value of approximately 90 
per cent for the latter would seem 
reasonable. Applying this gives an oral 
intake limit of 4.17 mg barium per day 
in 2 liters of water—or approximately 
2 ppm barium. This derived value of 
2 ppm represents an approximate 
limiting concentration for a healthy 
adult population; it is only a first ap- 
proximation in development of a tenta- 
tive drinking water standard. Several 
adjustments in this value—discussed 
later—may be necessary. Other fac- 
tors, such as taste, odor, and color, 
may outweigh health considerations 
because acceptable limits for these may 
be below the estimated health limit. 
Tests of the reasonableness of the 
value derived may be made wherever 
possible by resorting to other sources of 
information. For example, it is known 
that the average lethal dose of barium 
for an adult is 550-600 mg (5) and 
30 mg of soluble barium chloride have 
been administered 3 or 4 times daily 
under medical supervision (6). A 
maximum, therefore, of 4 mg barium 
per day in drinking water would seem 
to provide, on a single dose basis, a 
fairly large factor of safety—not only 
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for healthy adults, but for the popula- 
tion at large. 

But what is known of the accumula- 
tion of barium in the body? Could 
barium possibly accumulate by daily 
intake to a level that would prove 
harmful eventually? Evidence from 
carrier-free radioisotope studies indi- 
cates that barium may be sequestered 
for considerable periods in bone. Fur- 
ther evidence for the reasonableness of 
the derived barium value derives from 
the well known fact that, on a single- 
dose basis, a glass of 5 per cent 
“barium-milk” used as an opaque con- 
trast medium for X-ray purposes can 
be repeatedly taken at infrequent inter- 
vals by mouth without harm. It may 
be calculated from the solubility prod- 
uct of barium sulfate under these con- 
ditions that 0.75 mg barium is in solu- 
tion and available for absorption into 
the bloodstream. This value is of 
the same order of magnitude as the 
calculated value for daily intake. 
These additional pieces of information 
make reasonable the first approxima- 
tion of 2 ppm for barium arrived at 
by using the threshold limit for barium 
in air. 

Further reduction in this particular 
value, however, might be indicated to 
provide additional safety for hetero- 
geneous populations—particularly in 
view of the known lethality of barium. 
In this connection, for example, it 
cannot be automatically assumed that 
the low solubility product of barium 
sulfate produced from the natural sul- 
fate content of streams will automati- 
cally regulate the amount of barium in 
a water supply to the calculated amount 
of approximately 1 ppm. The pres- 
ence of certain salts such as those of 
iron, aluminum, and magnesium, solu- 
bilizes barium sulfate, making it more 


available for bodily absorption. More- 
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over, the possible presence of chelating 
agents in the water may bring into 
solution further otherwise insoluble 
amounts of barium. 

Additional limiting concentration 
values have been similarly calculated 
for a few inorganic substances for most 
of which water standards have either 
been established or recommended 
(Table 2). The estimated safety fac- 
tor in the present water standards is 
indicated with each of these values. 
The similarity of the calculated value 
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Similar calculations have been made 
for a few types of organic compounds 
as shown in Table 3. Examination of 
this table shows the arresting fact that 
organic substances in general can be 
tolerated at far higher concentrations 
than most of the inorganic substances 
listed in Table 2. The detoxifying ac- 
tions of the body render a wider vari- 
ety of organic substances less injurious 
than they are capable of doing with 
inorganic substances. The calculated 


values indicate in several instances— 


Absorption Factor 


Estimated 
Limit for Threshold Limit 
Watert for Air 
ppm Standardt 


Substance 
Ingestion 

Arsenic 3 0.8 
Barium 0.75 1.0 
Cadmium 0.25 0.03 
Chromium» 0.75 0.06 
Cyanide 0.6 0.8 
Fluoride 0.1 1.0 
Lead 0.2 0.2 
Manganese 0.1 0.2 
Selenium 0.8 0.8 
Vanadium 0.5 0.5 
Zinc 


0.5 
2.0 0.5 
4.0 0.1 
6.0 0.1 3-120 
19.0 5.0 40-125 
1.25 2.5 0 
1.0 0.2 3-10 
15.0 6.0 3->50 
0.5 0.1 10 
2.5 0.5 


15.0 


* All figures approximate. 
t For healthy adult. 


and water standard for fluoride, on 
which the best evidence for water 
standards exists, should be noted. 
The calculated values for arsenic, 
selenium, and lead are 3—10 times the 
standard values. On the other hand, 
the value recommended by the USPHS 
for manganese (based on staining ef- 
fects) shows wide divergence from 
the calculated value. The recognized 


lethality of cyanide to fish at very low 
concentrations probably accounts for 
the much lower standard established 
for this substance than that calculated. 


for example, for acrylonitrile and 
methylchloroform—that the concentra- 
tions expected to produce no effect in 
healthy adults may approximate sev- 
eral hundred parts per million and 
even several thousand (as for acetone) 
in the drinking water. 

Among the organic compounds, 
however, there are commonly a num- 
ber of more important considerations 
in establishing safe limits than those of 
health. These considerations include 
taste, odor, color, and effects on treat- 
ment processes, and are usually less 
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important for inorganic substances. It 
is certain, for example, that no one 
would base the drinking water stand- 
ard for phenol on its health effects— 
which approximate a value of 95 ppm 
—when its chlorinated products pro- 
duce undesirable taste and odor char- 
acteristics at a few parts per billion. 
Similar considerations apply to allyl 
alcohol whose odor threshold is re- 
ported to be 0.017 ppm. On the other 
hand, aniline has no appreciable taste 
or odor below 200 ppm and the cal- 
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smaller may result from the absorp- 
tion factors selected. The uncertainty 
arises from the fact that, for the rela- 
tively low concentrations in question, 
exact data on absorption by inhalation 
and ingestion in man or in animals are 
either nonexistent or only rough ap- 
proximations. Therefore, estimates of 
the magnitude of these factors must 
be made, in many instances, on toxi- 
cologic judgment. Limiting values, 
based on absorption factors possessing 
some uncertainty may be compensated 


TABLE 3 
Limits for Organic Substances in Water Calculated From Threshold Limits for Air* 


Absorption Factor 


Limit for 


Organic Compound 
Inhalation 


Threshold Limit 
for Air 


mg/cu m 


Acetone 0.5 
Acrylonitrile 0.75 
Allyl alcohol 0.75 
Aniline 0.5 
Benzene 0.35 
Carbon tetrachloride 0.3 
Ethylenediamine 0.75 
Formaldehyde 0.8 
Methyi bromide 0.3 
Methylchloroform 0.1 
Phenol 1.0 
Pyridine 0.1 


1,000 
20 


* All figures approximate. 


culated value of 50 ppm gives some 
reasonable assurance of freedom from 
health effects in healthy adults. Fur- 
ther consideration would have to be 
given to factors other than health be- 
fore a final value could be selected. 


Absorption Factors 


Probably the greatest uncertainty in 
calculating the limits for a substance 
in water lies in the choice of absorp- 
tion factors in inhalation and inges- 
tion. Simple calculations show that a 
limiting value a few times larger or 


for by including a larger safety factor 
in the final value. Lest the outlook 
be too gloomy, it should be pointed 
out that accurate absorption factors 
are known for certain substances—for 
example, by ingestion, cadmium, chro- 
mium, and certain lead compounds 
and, by inhalation, many of the or- 
ganic compounds listed: acetone, ben- 
zene, and carbon tetrachloride. From 
these known values and from the 
chemical structure and physical prop- 
erties—such as solubility and vapor 
pressure—of those substances whose 


| 
Water 

— 

1.0 6,000 
0.85 240 
0.8 55 5 
1.0 47 5 

0.4 340 25 
0.5 480 25 

0.8 140 10 
0.8 30 5 i 
0.5 240 10 
0.5 2,700 =| 500 
1.0 95 5 
0.5 30 10 A 
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absorption factor is not known, a rea- 
sonably good estimate may be made. 


Use of Pesticide Tolerances 


Also valuable in developing drink- 
ing water standards are the chronic 
toxicity data of the pharmacology divi- 
sion of the Food and Drug Adminis- 
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on food are developed does not permit 
immediate adaptation to water stand- 
ards. Toxicologic considerations are 
not the sole basis by which the liquids 
are established. 

The Food and Drug Administration 
follows the principle that no tolerance 
level will be established that is higher 


TABLE 4 
Relative Toxicities for Man of Inorganic Substances As Industrial Water Wastes 


Toxicity* 
Substance 


Acute 


Toxicity Toxicity 


Acute | Chronic Acute 


Gold 
Indium 
Iodide 

Iron 
Lanthanum 
Lead 
Lithium 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Nitrate 
Nitrite 
Osmium 
Palladium 
Phosphoroust 
Phosphates 
Platinum 
Potassium 
Radium 
Rubidium 
Scandium 


Mild 
Mild 
Mod 
Sev 
Sev 
Sev 
Mod 
Sevt 
Sev 
Mild 
Mod 
Un 
Mod 
Sev 
Sev 
Mild 
Mild 
Mild 
Sev 
Sev 
Mild 
Mild 


Aluminum 
Ammonium 
Antimony 
Arsenic 
Barium 
Beryllium 
Bismuth 
Borates 
Bromate 
Bromide 
Cadmium 
Calcium 
Cerium 
Cesium 
Chlorate 
Chromium 
Cobalt 
Copper 
Cyanide 
Fluoride 
Gallium 
Germanium 


Un 
Mod 
Mod 
Un 
Mod 
Un 
Un 
Un 
Un 


Sev 
Mild 
Sev 
Un 
Mod 
Sev 
Sev 
Un 
Sev 
Sev 
Un 
Sev 
Un 
Un 
Un 
Mild 
Sev 
Mild 
Mod 
Un 
Sev 
Un 
Mod 


Selenium 
Selenates 
Selenites 
Silicon 
Silver 
Sodium 
Strontium 
Sulfur 
Sulfates 
Sulfites 
Tantalum 
Tellurates 
Tellurites 
Thallium 
Thorium 
Tin 
Titanium 
Tungsten 
Uranium 
Vanadium 
Yttrium 
Zinc 

~ Zirconium 


Sev 
Mild 
Sev 
Sev 
Mod 
Mild 
Sev 
Mild 


* Key: Mild—Toxic effects of slight degree, such as 


intestinal irritation; Mod (moderate)—Toxic 


effects of moderate to serious degree, such as injury to internal organs; Sev (severe)—Seriously debilitating effects 
that may end in death; Un (unimportant )—Substance essentially nontoxic or of no toxicologic concern because of 


reactions in water or for ot reasons. 


tration. A comparison of the sub- 
stances for which this agency has set 
food tolerances for pesticide residues 
with those in the threshold limits list 
shows a listing of approximately 90 
additional substances. 

Unfortunately, the basis on which 
tolerance limits. for pesticide residues 


than is reasonably necessary under 
normal conditions of use. Levels, 
therefore, in many instances, may be 
below the level permitted on a health 
basis. 

In addition to its work on pesticide 
residues, the Food and Drug Adminis- 
tration continuously conducts toxicity 


|_| 
| Chronic Chronic 
: Un Sev 
Sev Sev 
; Sev Un 
Un Mod 
Sev Un 
Mod Un 
Mod Un 
| Sev Un | Un 
Mod Sev Un Un 
Sev Mild Un | Un 
Un Mild Mod | Sev 
Mod Sevt Mod | Sev 
. Sev Mild | Mild | Mild 
Sev Sev | Un Un 
Mild Mild | Mild | Mild 
| Un Mod Mod | Mild 
| Sev Sev Sev Mod 
Un Un Mild | Mild 
Un Sev Mild | Un 
Mod | Mild | Un 
| + 
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studies to prevent the use of harmful 
substances in foods, drugs, and cos- 
metics. Results of many of the studies 
are reported in independent scientific 
journals, and members of the adminis- 
tration’s pharmacology division consult 
freely with manufacturers who contem- 
plate use of new ingredients. Because 
the studies on food deal extensively 
with oral toxicity they furnish direct 
data for the selection of suitable limit- 
ing concentrations for substances in 
water. 


Nutritional Studies Data 


A largely unconsidered source of 
oral toxicologic information for devel- 
oping water standards is to be found 
in scientific reports of nutritional stud- 
ies. It is common in such reports to 


find extensive toxicologic data dealing 
with the evidence in support of the 
noninjurious character of substances 


upon ingestion. Such information is 
to be found in such publications are 
the Journal of Nutrition and the Amer- 
ican Medical Association’s Archives of 
Industrial Health. 


Toxicologic Classifications 


General classifications of all sub- 
stances according to their toxicity are 
also valuable. In classifications such 
as are shown on Tables 4-6, each 
substance in which there is sufficient 
information to form a judgment or 
from which a judgment may be made 
from a closely related compound, is 
rated on an acute and chronic basis 
as to toxic hazard according to four 
categories which range from acute tox- 
city to the essentially nontoxic. Each 
of these categories may be assigned a 
limiting value based on the approxi- 
mate dosage range for the group with 
which the substance is associated. For 


example, substances rated “severe” ac- 
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cording to chronic toxicity standards 
may be assigned a limiting concentra- 
tion in water of 1 ppm; “moderate,” 
10 ppm; “mild,” 50 ppm; and “un- 
important,” 250 ppm. 

For organic substances (Tables 5 
and 6) the limiting concentrations for 
the corresponding toxicity categories 
tend to be correspondingly higher for 
reasons previously given. Thus, for 
the “severe” category, concentrations 
would be limited to 0-10 ppm, depend- 
ing upon the degree of risk. Similarly, 
a higher limit might be assigned to 
the “moderate” category, putting it at 
100 ppm. “Mild” would be 500 ppm 
and the “unimportant” category, a 
value of possibly 1,000—-2,000 ppm. It 
is obvious that the far greater uncer- 
tainty attached to values obtained in 
this manner would limit their use to 
emergency situations only. 

Toxicity classification on a chemical 
structure basis is confined to relatively 
simple substitutions of the basic chemi- 
cal structure of the class—halogena- 
tion, for example, or nitration. With 
more complex structures, it is not pos- 
sible to use this technique. A means 
out of the difficulty may be found if 
sufficient toxicity information is avail- 
able on a series of structurally related, 
highly complex substances which are, 
in turn, related to the substances in 
question. Such closely related series 
of substances with complex structures 
are the surfactants, the principal types 
of which are illustrated in Table 6. It 
is shown, for example, that the anionic 
surfactants, as a group, are practically 
nontoxic. The alkyl aryl sulfonates 
are more toxic than other types of ani- 
onic surfactants. On the other hand, 
the quaternary nitrogen compounds, as 
a group, are highly toxic and limiting 
water concentrations would need to be 


set accordingly. As with the other 
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Class 


Toxicity 


Acute 


Chronic 


Acids 
Aliphatic, saturated 


Aliphatic, unsaturated 
Aromatic, monobasic 
Aromatic, polybasic 


Unimportant* (halogenated 
forms tend to be more toxic) 


Mild to Moderate 
Mild to Moderate 
Mild 


Unimportant 


Unimportant 
Unimportant 
Unimportant 


Acid amidest 
Aliphatic, saturated 
Aliphatic, unsaturated 


Aromatic 


Unimportant 
Moderate 


Mild 


Unimportant 


Severe (Acryl- 


amide) 
Unimportant 


Alcohols 
Aliphatic, saturated 
(See also Glycols) 


Unsaturated 
Aromatic 


Aromatic, mono- 


Aromatic, poly- 


Mild (except methyl—severe) 

Toxicity decreases sharply 
from Cy alcohols and beyond. 
Branched chain compounds 
tend to be more toxic 

Severe 

Severe 


Halogenated nitro- and 
aminophenols tend to be 
more toxic 

Moderate 


Unimportant 


Unimportant 
Moderate 


Unimportant 


Aldehydes 
Aliphatic, saturated 


Aliphatic, saturated, poly- 
Unsaturated 
Aromatic 


Mild to Moderate (halogen- 
ated derivatives tend to be 
more toxic) 

Moderate to Severe 

Moderate to Severe 

Mild 


Unimportant 


Unimportant 
Unimportant 
Unimportant 


Amines 
Aliphatic 
Aliphatic, primary 


Aliphatic, secondary 


Aliphatic, tertiary and 
quaternary 


Diamines 


Moderate 
Toxicity increases with chain 
length 


Increasing toxicity 


Most toxic of group 


Moderate to Severe 


Unimportant 


Unimportant 


NH2RNH; 


* Indicates substance essentially nontoxic or one which creates no toxicity 
classifications defin 


reasons. 


Other toxicity 
Some compounds of this class are poten’ 


ed as in Table 
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TABLE 5—Toxicities of Classes of Organic Substances as Industrial Wastes (Contd.) 


Class 


Toxicity 


Acute 


Chronic 


Aminest 
Aromatic, mono- 


Aromatic, poly- 


Moderate to Severe (nitration 
and halogenation tends to 
enhance toxicity) 

Severe 


Unimportant* 


Severe 


Cyanides (nitriles) 
Aliphatic, saturated 
Aliphatic, unsaturated 


Aromatic 


Moderate to Severe 
Severe 


Severe 


Unimportant 
Severe 


(Acrylonitrile) 


Unimportant 


Esters 
Aliphatic 
Aromatic 
Mixed 


Mild to nontoxic 
Mild 
Moderate to nontoxic 


Unimportant 
Unimportant 
Unimportant 


Esters 
Aliphatic 
Aromatic and mixed 
Aromatic, poly- 


Mild 
Mild 
Mild to nontoxic 


Unimportant 
Unimportant 
Unimportant 


Glycols 


Diglycols 
Diglycols, poly- 


Mild to nontoxic (except 
ethylene glycol—Severe) 

Severe 

Mild to nontoxic 


Unimportant 


Unimportant 


HOR—ROH 


Hydrocarbons 
Aliphatic, saturated 


Aliphatic, unsaturated 
Aromatic 


Aromatic, poly-f 


Mild to nontoxic 

Severe (some may act as can- 
cer catalysts) 

Mild 

Mild to Moderate (except 
benzene—Severe) 

Unimportant 


Unimportant 


Unimportant 


Severe 


Severe 


RCH:R 


RCH=CHR’ 


Halegenated hydrocarbons 
Aliphatic, saturated 


Aliphatic, unsaturated 


Aromatic, mono- 
Aromatic, poly- 


Moderate to Severe 


Severe (in general, toxicity 
increases in order Cl, Br, I) 

Mild to Moderate 

Severe 


Moderate to 
Severe 
Severe 


Unimportant 
Severe 


RX 


RCH=CHX 
x 


* Indicates substance essentially nontoxic or one which creates no toxicity problem because of its destruction 
in water or for other reasons. Other toxicity classifications defined as in Table 4. 


General 

Formula 

NH, 
Amidines Severe Severe R 
\ 
NH 

| 
| 
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TABLE 5—Toxicities of Classes of Organic Substances as Industrial Wastes (Contd.) 


Toxicity 


Acute 


Chronic 


Ketones 
Aliphatic, saturated 


Aliphatic, unsaturated Moderate 


Aromatic 
Mixed 


greatly) 


Mild (toxicity increases with 
molecular weight) 


Mild to Moderate 
Mild to Moderate (halogena- 
tion increases toxicity 


Unimportant* 


Unimportant 
Unimportant 
Unimportant 


Nitro compounds 
Aliphatic, saturated, 
mono- 
Aliphatic, saturated, 
poly- 
Aromatic, mono- 
Aromatic, poly- 


Moderate 
Severe 


Moderate 
Severe 


R—NO; 


R(NO.)X 


Severe 
NO, 


Severe 


Severe NO, 


Thiols 
Aliphatic, saturated 
octyl, 


Severe 
Moderate 


Aromatic 
Mixed 


Mild to Moderate (except t- 
thiol and benzene 
thiol—Severe) 


RSH 


Data not avail- 
able 


* Indicates substance essentially nontoxic or one which creates no toxicity problem because of its destruction 
in water or for other reasons. Other toxicity classifications defined as in Table 4. 


classifications of this type, significant 
departures from the basic structure of 
the group should be excluded from 
toxicologic relationship with it. 

It is obvious that the four broad 
toxicity categories provide only an ap- 
proximate assignment of limiting con- 
centrations; such a datum, however, 
may often be necessary for immediate 
control of a particular pollution prob- 
lem. Tentative values of this sort may 
be modified, however, as additional 
evidence becomes available. As previ- 
ously mentioned, the limits for a great 
number of organic compounds will not 
be dictated by toxicologic considera- 
tions, but will be based on unesthetic 
qualities imparted to the water by the 
organic substance. 


Modifying Factors 


Reflection on the factors underlying 
the concern for safe drinking water 
standards will reveal that they are far 
more numerous and complex than 
those involved in setting the threshold 
limits for air tolerances or for pesticide 
residues on foods. Limiting concen- 
trations for substances in water sup- 
plies—just discussed—represent but 
the first step in the development of a 
water standard. Whereas the thresh- 
old limits for substances in air apply 
to adults of working age and of es- 
sentially robust health, drinking water 
standards apply, without exception, to 
all—young and old, sick and well. 
Even the considerations involved in the 
establishment of tolerances for toxic 
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substances associated with food are 
less rigid, as no food is consumed so 
universally and continuously as is 
water. On a toxicologic basis alone, 
there are several factors that would 
modify any limiting value calculated 
from toxicologic data. One factor 
arises from the fact that toxicologic 
data are most commonly derived from 
experiments on healthy adult animals 
or, occasionally, on man. Hence, the 
need to allow for possible increased 
toxicity because of extreme youth, age, 
or disease. The downward revision in 
the calculated value for the limiting 
concentration may be considerable— 
depending upon circumstances. For 
example, from what is known of the 
toxicity of drugs for infants (7) the 
dose for them is 20 to 1 per cent of the 
adult dose. In instances of this sort 


where the dosage reduction is known 
to be large because of toxicity, a com- 


mensurate reduction in the limiting 
water concentration must be made in 
order to arrive at an acceptable 
standard. 


Chelating Agents 

A type of substance which may give 
considerable concern with respect to 
augmented effects—if an already toxic 
metal is present in the water—is the 
chelating agent. Of many different 
chemical types structurally, chelating 
agents are organic compounds possess- 
ing groups which have the capacity to 
unite simultaneously with a metal in 
both an ionic and a covalent (non- 
ionic) bond. The resultant metal or- 
ganic complex then behaves toxicologi- 
cally with altered potency—at times 
with seriously augmented effects. For 
example, it has been shown that the 
chelating agent ethylenediaminetetra- 
acetic acid augments the poisonous ef- 
fects of cadmium; on the other hand, 
the toxicity of lead (“lead poisoning”) 
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is reduced by the same agent. In gen- 
eral, however, the net physical effect 
of a chelating agent would be to solubi- 
lize insoluble metal inorganic com- 
pounds. An adverse situation could 
arise in a stream bearing an amount 
of toxic metal within acceptable stand- 
ards. On mixtures with citric or tar- 
taric acids from a food-processing 
plant, for example, the solubility of 
the metal might be so augmented that 
its otherwise acceptable concentration 
would become excessive. 


Carcinogens 


The question of the factor to be used 
to modify the limiting water concentra- 
tions of a known or potentially carcino- 
genic agent poses an almost insoluble 
problem at present. There are three 
chief reasons for this: [1] there is 
no chemical carcinogen for which the 
minimal dose for the lifetime of man 
is known. [2] What is or is not a 
carcinogen for man cannot be pres- 
ently inferred from animal studies. 
(Accordingly, substances of possible 
carcinogenic activity may go umnsus- 
pected or others may be considered 
potential hazards when none exist.) 
[3] The role of cocarcinogenic sub- 
stances (“cancer catalysts”) and irri- 
tants as influences in the onset of car- 
cinogenesis is far from clear. The 
presence of such substances in polluted 
streams would add imponderably to 
the difficulty of setting a satisfactory 
water standard for such substances. 
Permitting no measurable quantity of 
a carcinogenic agent in water would 
appear to be the only present means of 
dealing with such materials, but it is 
scarcely a practical one. Research 
should be stimulated in this area of 
cancer research to develop minimal 
tolerable doses of carcinogenic agents 
for man. 
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Toxicities of Principal Types of Surfactants 


Jour. AWWA 


Toxicity 


Cationic 
Amines, quaternary 


| 


>] +r 


Non-nitrogen, quaternary 
— 3]+Br- 


C:H; 


Severe (oral lethal dose 
for animals, generally 
below 1 g/kg. Some ex- 
ceptions with lower tox- 
icity) 


Severe (at less than 
0.1 per cent in 
diet 


Nonionic 
Water soluble 
R—O—C 2H 4 (OC.H «)nOH 


Oil soluble 
CH,OH 


| 
RCOOCH;C—CH:0H 
| 


CH,OH 


Moderate (oral lethal dose 
for animals, 2-7 g/kg) 


Ampholyte 
RNHCH;COOH 
CH:COOH 
RN 


CH:COOH 


Anionic 
Carboxy acids (natural) 
Rosin: CH;COOH 
| 


Fatty acids: R—COONa 
Synthetic (acid amines) 
R—CONHCHCOONa 


| 
—CH:COONa 


Practically nontoxic (oral 
lethal dose for animals, 
12—->40 g/kg) 


Mild to Moderate 
(applies to sulfon- 
ates only) 
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TABLE 6—Toxicities of Principal Types of Surfactants (contd.) 


Toxicity 


Type 


Sulfuric esters 
Sulfonated Oils: R—OSO;Na 
(Straight and branched chain) 
Sulfonates 
Alkyl: R—SO,;Na 
Alkyl only: 


Practically nontoxic (oral 


Mild to Moderate 
lethal dose for animals, 
12->40 g/kg) 


On the other hand, there are a few 
substances known to have carcinogenic 
potentials for man. For such it is 
recommended that their presence in 
drinking water be kept at the lowest 
possible level and, if necessary, that 
other sources of water be provided. 


Mixtures 


A problem equally vexing, but less 
difficult of solution, is the control of 


pollutant mixtures. Actually this is 
the entire problem, for it is becoming 
increasingly rare that one chemical 
alone is responsible for stream con- 
tamination. There are yet no general 
toxicologic rules for assessing a priori 
the hazard of any known mixture ; each 
has to be evaluated experimentally ac- 
cording to its particular composition. 
Whenever the question of toxicity of 
mixtures arises, so immediately does 
the question of intensification and 
diminution of toxic effects. With re- 
gard to this, the view at the present 
time is as follows: Although the num- 
ber of chemical combinations produc- 
ing an intensifying effect continue to 
multiply, the number of unequivocally 
proved instances of true intensification 
remains relatively small. The latter 


involve certain mixtures of organic 
phosphate pesticides, some organic sol- 
vents and alcohol, and—of little perti- 
nence here—mixtures of certain res- 
piratory irritants. In a toxicity test 
of more than 20 substances in more 
than 200 combinations, instances of 
either synergy or antagonism were 
rarely found (8). Other isolated in- 
stances where careful tests have been 
made, have similarly shown that only 
additive effects result, with no evi- 
dence of intensification. In one in- 
stance (9) an eight-component mix- 
ture of solvents—chiefly oxygenated 
aliphatic compounds—was involved ; in 
the other (10), a three-component 
mixture of halogenated hydrocarbons. 
It has recently been found, also, that 
the intensification among the organic 
phosphates is of practical importance 
only in acute exposures; it is of no 
practical importance in chronic long- 
term exposures. Thus, additive ef- 
fects are the rule and synergism and 
antagonism among combinations, the 
exception. 

In this connection, it would seem 
wise to establish permissible level of 
organic substances irrespective of tox- 
icity, in much the same way that the 
present USPHS Drinking Water 
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Standards recommend limits for total 
solids. This would serve as a deter- 
rent to continuing increases in pollu- 
tion of water sources with organic 
materials. 


Conclusion 


Toxicologic considerations, although 
important, are only one factor in de- 
veloping drinking water standards. A 
few of the other factors such as taste 
and odor, staining properties, and other 
aesthetic considerations, have already 
been mentioned. 

In addition, the effect of the water 
on vegetation and on fish deserves con- 
sideration since drinking water is ex- 
tensively used on plants and in aquaria. 
For such substances as boron and 
some pesticides, the sensitivity of 
plants and fish may be much greater 
than that of man. 


A further consideration °: that of 


feasibility. The fact that a substance 
may be nontoxic and otherwise innocu- 
ous in concentrations of 200 ppm does 
not imply that it is a desirable con- 


stituent of drinking water. Conse- 
quently, standards should continue to 
embrace the principle that drinking 
water should contain as high a per- 
centage of water as feasible and that 
materials should not be added to it 
indiscriminately. 

The USPHS Drinking Water Stand- 
ard was last revised in 1946 and this 
version differs only slightly from the 
1942 edition. The past 15 years have 
seen the emergence of the atomic age 
and the greatest increase in industrial 
activity ever experienced in this coun- 
try. New water quality problems ac- 
companying these changes call for a 
review of the present drinking water 
standards. It would be desirable if 
this review could be placed on a con- 
tinuing basis in view of the rapidity 
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with which new water quality problems 
are arising. 


Summary 


A basis for an approach to the in- 
creasingly complex problem of devel- 
oping drinking water standards is pre- 
sented. It is limited chiefly to toxi- 
cologic or health considerations. 

Attention is drawn to a rather large 
background of toxicologic information 
and practical health safetly limits, now 
used in other fields, that may be ad- 
vantageously used in the development 
of drinking water standards. 

Discussed are: [1] safe limits of 
toxic substances in the air of industrial 
environments—the so-called threshold 
limits or maximal acceptable concen- 
tration values, [2] toxicologic infor- 
mation on which pesticide residue 
tolerances for foods are based, [3] 
toxicologic information developed from 
nutritional studies, and [4] toxicity 
classifications based on chemical struc- 
ture relationships. 

Considerable discussion is given to a 
variety of modifying factors that must 
subsequently be applied in developing 
a tentative standard for water—which 
demands more stringent requirements 
than the subjects of other existing 
health standards. Major factors of 
concern are the difference of suscepti- 
bility of the very young, the aged, and 
debilitated individuals; carcinogenic 
agents; and the possible modification 
of toxic response as a result of com- 
binations of substances. 

It is pointed out that intensified or 
diminished effects of combinations are 
apparently not common but, rather, 
that the response more usually is addi- 
tive. Where intensification is recog- 
nized, safety factors can be included 
in the final standard as for other modi- 
fying factors. Chelation of metals with 
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Correction 


The portion of the panel discussion, “Selection of Meters and Services,” by 
Charles Floyd Jr. (February 1958 Journat, Vol. 50, pp. 247-250) contained 
an editorial error. The charts shown for Fig. 1 (p. 248) and Fig. 2 (p. 249) 
were transposed. That on p. 249 should appear as Fig. 1, “Head Loss Through 
Meters,” and the drawing on p. 248 should accompany the caption of Fig. 2, 
“Head Loss Through Full Service Lines.” 
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E basic technology of fluoride dis- 

tillation has been little changed 
since Willard and Winter (1) reported 
it in 1933. Many of the conditions of 
distillation, including both mechanical 
and chemical considerations, have been 
thoroughly studied by a number of in- 
vestigators (2, 3). Several modifica- 
tions have been suggested with the 
aim of providing greater ease or less 
time consumption in the distillation 
process; among these is the use of 
temperature-controlling devices and 
compresseu air to replace the steam or 
distilled water normally used to drive 
over the fluoride (4-6). 

In spite of the improvements, the 
method remains somewhat cumber- 
some, requiring elaborate apparatus 
and considerable attention and skill on 
the part of the user. Among the draw- 
backs most commonly encountered are 
dilution of the sample and the need for 
careful temperature regulation during 
the period when steam is being intro- 
duced into the distilling flask. Some 
modifications (4-6) purport to elimi- 
nate these difficulties, but actually in- 
troduce further complications in the 
form of still more involved apparatus. 
The control of air flow rate, for exam- 
ple, with the pronounced effect on acid 
carryover and fluoride recovery, is ex- 
tremely critical. 


Simplified Fluoride Distillation Method 


Ervin Bellack 


A paper presented on Nov. 1, 1957, at the Chesapeake Section Meeting, 
Washington, D.C., by Ervin Bellack, Chemist, Div. of Dental Public 
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Ideal Method 


The ideal distillation method would 
be one in which there were neither 
steam nor compressed air used, no 
dilution of the water sample encoun- 
tered, and no regulation of tempera- 
ture required. In addition, the acid 
used would be one which introduced 
no hazard and produced no volatile 
ions which would interfere with the 
subsequent fluoride analysis. With 
this ideal in mind, studies were begun 
on an improved method which. would 
meet some—if not all—of these 
requirements. 

Among the contemplated improve- 
ments were the substitution of another 
high boiling—point acid for sulfuric or 
perchloric acids and the use of vacuum 
instead of steam or air to drive over 
the fluoride. Of the various materials 
tried as acid substitutes, only ammo- 
nium bisulfate gave any measure of 
promise. The temperature required to 
give complete recovery of fluoride was 
so high, however, that sulfate carry- 
over was beyond the tolerable range 
and the possibility of volatilizing in- 
terfering ions was enhanced. Using 
an aspirator-induced air stream through 
the distillation flask introduced another 
problem—the loss of fluoride through 
the vacuum system. Because the pos- 
sibility of finding a distillation method 
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which would be suitable for use with 
such sulfate-sensitive analytical proce- 
dures as that of Megregian (7) seemed 
very unlikely, attention was diverted to 
a procedure which would be compatible 
with the Standard Methods analyses 
(8). Although the restrictions regard- 
ing the acid could then be relaxed 
somewhat, the remaining points of the 
ideal distillation method could conceiv- 
ably be met. 

The method was to be based on the 
principle of distilling a fixed volume 
from a particular sulfuric acid—water 
mixture so that a fixed volume of dis- 
tillate would be recovered. Thus, the 
only control to be required of the oper- 
ator was the shutting off of the still 
when the volume of distillate equaled 
the volume of sample placed in the still 
originally. 

The remaining problem, then, was 
determination of the volume of acid to 
be employed in order to attain com- 
plete recovery of fluoride in the dis- 
tillate without contamination from 
volatile anions. 


Investigation 


The study of these unknown factors 
was begun by investigating the disclo- 
sure by Megregian and Solet (2) that 
at least 100 ml of distillate must be 
recovered at the optimum temperature 
range of 130°-150°C. The apparatus 
used consisted simply of a distilling 
flask, a connecting tube, and a con- 
denser. A thermometer and the neces- 
sary adapter were included merely in 
order to check the progress of the 
distillation (Fig. 1). A sulfuric acid- 


water mixture was prepared so that, 
when a 150-ml sample was distilled, 
the temperature conditions would be 
Unfortunately, under these con- 


met. 
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ditions, recovery of fluoride in the dis- 
tillate was found to be only approxi- 
mately 60 per cent. Increasing the 
sample volume produced an increase 
in the recovery, but, as can be seen 
from the figures below, the law of di- 
minishing returns seems to be in effect 
and, although an infinitely large sam- 
ple would guarantee virtually complete 
fluoride recovery, the procedure will 
then have gone beyond the bounds of 
practicality. 


Sample Fluoride 

Volume Recovered 
ml per cent 
200 68 
250 77 
300 84 
350 90 
400 94 


Obviously, then, the conditions of 
temperature range which apply to con- 
ventional steam distillation do not ap- 
ply here. In order to modify the tem- 
perature range, the ratio of acid to 
water was gradually increased, with a 
corresponding increase in boiling point, 
until further increases failed to im- 
prove the fluoride recovery. The boil- 
ing point at this stage of the experi- 
ment was 180°C and the ratio of acid 
to water was 2:1. 


Fluoride 
Boiling Recovered in 
Point of 200 ml of 
Mixture Distillate 
<= per cent 
155 80 
160 85 
165 88 
170 91 
175 93 
180 94 


Increasing the volume of the acid- 
water mixture so that 150 ml of dis- 
tillate was recovered above 130°C re- 
sulted in a rise in the recovery to 96 
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TABLE 1 


Results of Distillation of Water Samples Containing Fluoride or Fluoride and 
Interfering Ions 


Composition of Sample 


Fluoride Mean Fluoride 


Recovery and 
Other (Interfering Ions) ae Deviation 


mg/l 


Substance Amount—#mg/I 


Aluminum 2.5 1.27 1.24 + 0.02 
1.22 
1.23 


Hexametaphosphate é 0.79 0.76 + 0.03 
0.73 
0.77 


Hexametaphosphate ‘ 2.07 2.04 + 0.05 
2.02 
2.04 


Aluminum ’ 1.02 1.01 + 0.01 
1.00 
1.00 


Aluminum P 1.31 1.27 + 0.03 
1.27 
1.24 


Hexametaphosphate ‘ 0.80 0.76 + 0.04 
0.71 
0.76 
0.51 0.50 + 0.01 


0.49 
0.49 


2.88 2.91 + 0.09 
2.94 


Hexametaphosphate , 0.09 + 0.01 
Sulfate 


9.70 + 0.30 


0.22 + 0.02 


Aluminum t 0.95 + 0.02 
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Fluoride 
| 
6 0.75 
7 0.50 
8 3.00 ~- — 
2.92 | 
9 0.09 
0.10 
10 10.0 9.80 
9.60 
9.70 
11 0.20 0.23 
0.21 
0.21 
12 0.95 
0.95 
0.92 
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TABLE 1—Continued 


Composition of Sample 


Other (Interfering Ions) 


Substance 


Amount—meg/1 


Aluminum 


Hexametaphosphate 


Phosphate 


Phosphate 


50.0 d 1.09 + 0.01 


0.87 + 0.02 


0.79 + 0.04 


0.23 + 0.01 


per cent, but further increases in the 
volume of the acid failed to improve 
recovery and, in some instances, actu- 
ally lowered it. It was next demon- 
strated, by means of gradual increases, 
that 300 ml was the minimum volume 
of sample with which 100 per cent re- 
covery was attainable. 

Up to this point, all samples distilled 
were standard solutions of 1 mg flu- 
oride per liter of distilled water. Be- 
fore the method could be seriously con- 
sidered, the amount of sulfate carry- 
over during the distillation and the 
amount of fluoride capable of being re- 
covered from waters of varying fluoride 
levels had to be determined. The 
problem of contamination of successive 
samples when the acid mixture is re- 
used had to be solved and the effect of 
volatile anions, the effect of ions which 
might retard recovery, and the limits 
of the distillation rate had to be 
determined. 

To ascertain the amount of sulfate 
carryover, a series of distillates were 


checked and found to contain less than 
40 mg/1 in any sample—with about 30 
mg/l being most typical. This would 
then permit the use of any of the stand- 
ard fluoride methods (8) with practi- 
cally no sulfate interference. For re- 
covery information, a number of water 
samples—some containing interfering 
ions—were distilled in triplicate. Re- 
sults indicated that fluoride recovery 
was virtually complete on all samples, 
regardless of fluoride level (Table 1). 
This series of samples, although in- 
tended to demonstrate fluoride recov- 
ery at different levels, also serves to 
indicate the lack of interference from 
ions which normally would affect the 
fluoride determination. Thus, alumi- 
num in as high a concentration as 50 
mg/l, hexametaphosphate to 25 mg/1, 
and phosphate to 50 mg/l, do not in- 
terfere with fluoride determination in 
the distillate. The lack of contamina- 
tion from successive samples of differ- 
ent fluoride levels can also be shown 
here because the samples were run in 
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Recovered 
Number = A 
13 1.10 
1.10 
1.10 
14 0.85 25.0 0.88 
0.85 
0.87 
15 0.75 37.5 0.81 
0.78 
0.79 
16 0.22 50.0 0.24 
0.23 
0.23 
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the order indicated without changing 
acid or flushing the still. The only ex- 
ception to this occurred following Sam- 
ple 10, which contained 10 mg/I flu- 
oride. It was found necessary to flush 
out the still with distilled water before 


Connecting Tube 
12-mm ID 


Fig. 1. Distillation Apparatus 


Thermometer and adapter may be omitted 
in routine procedure. 


the next sample when a trial low- 
fluoride sample, distilled without prior 
flushing, produced results approxi- 
mately 0.1 mg/l too high. It can be 
seen, however, that samples with as 
high as 3.0 mg/I fluoride can be dis- 
tilled without fear of contaminating the 
following sample. 
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Further tests indicated that up to 
300 mg/l aluminum (90 mg in the 
sample), 400 mg/I silicon dioxide as 
colloidal silica (120 mg in the sample), 
and 300 mg/I silicon dioxide as sili- 
cate (90 mg in the sample) did not 
retard the recovery of fluoride. As 
could be expected, the effect of large 
quantities of chloride caused interfer- 
ence in the analysis, but the use of sil- 
ver sulfate in the distilling flask at a 
proportion of 5 mg/mg of chloride ef- 
fectively reduced to a minimum the 
hydrochloric acid carryover into the 
distillate. 

The time required for distillation 
proved to be simply a matter of the 
efficiency of the condenser and the ca- 
pacity of the burner. The usual 
amount of time consumed in distilling 
a 300-ml sample was 15-20 min. By 
using two burners, the distillation time 
could be reduced to as little as 10 min, 
although by doing so the sulfate carry- 
over was increased somewhat. 


Apparatus 
The original 


design 
proved to be quite satisfactory and any 
modification would have to be care- 
fully considered. The primary con- 


apparatus * 


* Apparatus used: one 1-liter, round- 
bottom, long-neck, pyrex boiling flask 
(standard taper joint, 24-40 mm) ; connect- 
ing tube (joints as in the preceding item) ; 
one long, efficient Graham condenser; one 
receiver calibrated at 300 ml; one ther- 
mometer with scale to 200°C and adapter, 
both of which may be omitted for routine 
use; and one burner. Ali apparatus was 
manufactured by Corning Glass Works, 
Corning, N.Y., except the receiver which is 
a product of the Arthur H. Thomas Co., 
Philadelphia, and the thermometer and 
burner, both products of the Fisher Scientific 
Co., Pittsburgh, Pa. 


|| 
Thermometer 1 Tapered = 
1G Joints 
Rubber Sleeve Adapter 
i 
Y 
U Tapered Joint ic 
Condenser 
1,000-mi ; 
Boiling 
Flask > 
JS 
300-mi 
Volumetric 
Flask 
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siderations are based on conditions 
which could affect the complete recov- 
ery of fluoride—such as obstruction in 
the vapor path, trapping of liquid in 
the adapters and condenser, and con- 
ditions which might enhance sulfate 


carryover. 


Procedure 


The procedure for the distillation is 
as follows: Place 400 ml distilled 
water, 200 ml concentrated sulfuric 
acid, and 2-3 dozen glass beads in the 
distilling flask and swirl to mix. Con- 
nect the apparatus as shown in Fig. 1, 
making sure all joints are tight. Begin 
heating slowly at first, then as rapidly 
as the efficiency of the condenser will 
permit (distillate must be cool). Heat 
until the temperature of the flask con- 
tents reaches 180°C. At this point, 
the apparatus has been flushed out and 
the acid-water ratio has been adjusted. 
As soon as the flask contents cool to 
120°C—in about 20 min—the appa- 
ratus is ready for the sample. Exactly 
300 ml of sample is added to the flask, 
mixed, and the distillation carried out 
as before until exactly 300 ml of dis- 
tillate is recovered. 

Occasional checking of the tempera- 
ture at the end of the distillation will 
serve to verify the accuracy of meas- 
urement of the sample and distillate. 
The thermometer need not be used 
routinely once the operator is sure 
that the distillation ends at 180°C each 
time. The still need not be flushed out 
except when samples containing more 
than 3.0 ppm of fluoride have been dis- 
tilled. At those times, a 300-ml por- 
tion of distilled water should be dis- 
tilled through the apparatus to pre- 
vent contamination of successive low- 
fluoride samples. 
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The acid need not be replaced until 
the accumulation of ions causes carry- 
over of interferences or retards fluoride 
recovery. An accumulation of 300 mg 
of aluminum or 300 mg of silicion diox- 
ide as silicate will affect subsequent 
fluoride recovery. An occasional recov- 
ery check with standard fluoride sam- 
ples will indicate when the acid is to 
be replaced. When fresh acid is used, 
the procedure outlined at the beginning 
of this section should be followed. 
When water samples with high chlo- 
ride content are to be distilled, silver 
sulfate, in the proportion 5 mg/mg of 
chloride, should be added to the dis- 
tilling flask. 


Conclusion 


A distillation method for fluoride 
has been found which requires neither 
steam nor compressed air and in which 
no dilution of the water sample is en- 
countered. The principle involved is 
the distillation of a volume of water 
sample from a particular sulfuric acid 
mixture so that the same volume of 
distillate—with full fluoride recovery— 
is obtained. The method is simple, re- 
quires only standard items of appa- 
ratus, and consumes very little time. 
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Electronic Accounting in Public Utilities 


Frank Twohy 


A paper presented on Nov. 1, 1957, at the California Section Meeting, 
San Jose, Calif., by Frank Twohy, Controller, Dept. of Water & 


Power, Los Angeles, Calif. 


ANY speeches and papers that 
have been presented in the past 
several years on electronics and its 
position in the business world are over- 
run with platitudes. Therefore, this 
article will be confined to a review of 
some of the things that have actually 
occurred in the field of office automa- 
tion, without attempting to make pre- 
dictions of future developments. 
First, it should be understood that 


there are many types of electronic de- 
vices made and, fundamentally, all of 
them are truly engineering marvels. 
Basically there are three types of elec- 
tronic digital computers—small, inter- 
mediate, and large. 


Small and Intermediate 


The small equipment has been avail- 
able for over 10 years and was origi- 
nally referred to as an electronic multi- 
plier. Punched-card equipment in- 
cluded multiplying equipment long be- 
fore World War II. Such equipment 
had counter wheels, but gained its 
speed by registering left-hand compo- 
nents and right-hand components of 
calculations in separate counters, so 
that all digits of the multiplicand could 
be calculated simultaneously with the 
last cycle of the process, consisting of 
bringing the left-hand and right-hand 
components together in a_ single 
counter. 


During the war, tremendous prog- 
ress was made in the field of high- 
speed electronic calculation by the use 
of vacuum tubes and a binary system 
of recording. The development of 
tubes which could emit and receive 
impulses at astounding rates of speed 
(for example, 200,000 per second) 
with dependable accuracy was the key 
that unlocked the door to high speed 
calculation. As a consequence, the 
first small electronic computers were 
equipped with up to 2,000 vacuum 
tubes and the production of calcula- 
tions by punched card was increased 
from a range of five to twenty tabulat- 
ing cards per minute to a fixed 100 
cards per minute. There are thou- 
sands of these small devices in use and, 
although the office procedure experts 
spend a lot of time describing the un- 
found capabilities of the large ma- 
chines, it is the author’s opinion that 
the misunderstanding and underesti- 
mation of the capability of the elec- 
tronic multiplying punch is probably — 
costing business and industry huge 
sums. In other words, there are a 
number of intermediate-type electronic 
computers being applied to jobs which 
the electronic multiplier can handle, 
and for which proper time schedules 
would not be sacrificed. Obviously, a 
machine which leases for $500—$600 
per month will have neither the speed 
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nor the capacity of a machine which 
leases for $4,000 per month. It is cer- 
tainly true, however, that there are 
many procedures in office work which 
require neither the speed nor the ca- 
pacity of the intermediate or the large 
equipment. 

When procedures become so volumi- 
nous or complex that the speed and 
capacity of the small equipment is in- 
effectual, the intermediate size prop- 
erly comes into good use. Intermedi- 
ate size refers to the type of equipment 
that leases for approximately $4,000 
per month. Again, many jobs are 
being performed on the large equip- 
ment which might be performed more 
economically on the intermediate equip- 
ment. In this regard, it is significant 


that manufacturers are now adding pe- 
ripheral equipment to the intermediate 
installations, consisting of tape or other 
magnetic types of memory, as well as 


other read-in and read-out mecha- 
nisms. With the addition of this pe- 
ripheral equipment to the intermediate 
type, inasmuch as accounting formulae 
are not as complex as those used in 
designing a guided missile, the comput- 
ing speed and the recording ability of 
the intermediate size is usually more 
than adequate for most accounting 


purposes. 


Large Equipment 


Large equipment is that which leases 
for $20,000 and more per month and 
sells in the million-dollar area. This 
equipment is what is usually referred 
to as the giant brain, and there is just 
no doubt as to its speed and capacity 
being practically fantastic. This speed 
and capacity is absolutely essential for 
the really complex engineering work 
required in the twentieth century, and 


in making engineering calculations the 
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capacities for calculation and reten- 
tion of data are put to excellent use, 
but the presence of the capacities of 
memory has lured many accountants 
into feeling that an accounting proce- 
dure must use all of these capacities. 
In other words, whereas it is necessary 
to retain every facet of data respecting 
scientific calculations in order to arrive 
at the correct answer to a scientific 
problem, it certainly is not necessary 
to process through a machine an ac- 
count number, a name, an address, a 
meter number, a record of meter tests 
made, a record of cash payments made, 
and other records covering an extended 
period of time if it is merely necessary 
to calculate the value of the current 
month’s bill. 

Successful installations of large 
equipment for strictly accounting pro- 
cedures are hard to find. No doubt 
there are many good reasons for this, 
but failures radiate from two important 
points. The manufacturer and the sys- 
tems and procedures experts have 
spent many years telling each other 
and the public that it is necessary to 
plan far ahead with absolute complete- 
ness and that all businesses must have 
a programming staff. Too many firms 
have believed that, first it must have a 
scientist or an engineer in charge of 
any project and, secondly, that the 
larger the staff involved, the more 
complete will be the planning. Every 
organization of any consequential size 
should have one or more persons work- 
ing on procedures, but not to the point 
where there are more people working 
on procedures than necessary to make 
the procedure itself operate. 


Misapplications 
John Diebold, president of a 
management-consulting firm, wrote an 
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article (1) in which he gave examples 
of the misuse of electronic procedures: 


One of the major utility companies, 
after 2 years of preparation and 1 year 
after installation of a large-scale com- 
puter, announced publicly that they had 
underestimated the running time of their 
daily billing cycle and were forced to 
scrap their programs, return the machine, 
and start over with a new one. 

The first, and widely publicized, com- 
puter applied to a manufacturing opera- 
tion required close to 2 years’ additional 
preparation time before it began to handle 
produetive work. 

One of the major insurance companies, 
with approximatelyy 200 people in its 
electronics research department, found 
after instaliation of their first computer 
that it took 1 year longer than expected 
to produce its first hour of productive 
work. 


Diebold also stated, “management 
assumption that an engineer or scientist 
must handle office automation is er- 
roneous.” The result of this assump- 
tion has been a mad search for skilled 
scientific personnel. The demand cre- 
ated for so-called experts in the field 
has given rise to a large group of job 
hoppers who would be considered float- 
ers in any other field. Giving them- 
selves impressive job titles and going 
through several employers in a few 
years, these floaters have probably 
done more to set back office automation 
than anything else. Upon lighting with 
a firm, they immediately promote a 
staff and the next months, even years, 
are spent in staff and committee meet- 
ings wherein they flit from cloud to 
cloud and never really accomplish 
anything. 

Nonetheless, the author firmly be- 
lieves that electronic devices are going 
to play more and more important and 
impressive roles in accounting and of- 
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fice work. There was skepticism and 
many failures in the punched-card field 
25-30 years ago, and the failures then 
radiated from the same two misunder- 
standings: that it was necessary to 
import a scientific person, and that a 
large staff was required to plan proce- 
dures. Experience has shown, how- 
ever, that the successful jobs are 
planned and installed by personnel 
from within the organization, and that 
the effectiveness or economy of proce- 
dures is in inverse proportion to the 
size of the procedures staff. 

A number of utilities are presently 
using electronic equipment of the in- 
termediate size to quite good effect. A 
smaller number, because of the volume 
requirement, are now beginning to get 
somewhere with their larger equip- 
ment. No basic application has been 
discovered or made, however, which 
would have the universal basic applica- 
tion feature which attended the intro- 
duction of punched cards to public util- 
ity billing in the early 1930’s. That 
such a basic application will be found 
is inevitable. Meantime, sensationally 
overenthusiastic claims about savings 
have put quite a dent in the profits of 
many organizations. There also has 
been too much of “keeping up with the 
Joneses” in this field in that, all of a 
sudden, the president of a large cor- 
poration, upon hearing that other cor- 
porations are acquiring large electronic 
devices, steps out and buys one. 


Los Angeles Experience 

The Los Angeles Department of 
Water and Power was the first utility 
to use punched cards for calculating 
the amount of the bill, making the bill, 
and keeping the accounts-receivable 
record, starting in 1926. It progres- 
sively installed punched-card proce- 
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dures throughout the rest of the ac- 
count procedures. As of today, it is 
using the same basic punched-card sys- 
tem for customers’ accounting, with 
only those changes which attended the 
availability of better equipment from 
the standpoint of speed, flexibility, and 
capacity. As an illustration, the col- 
umnar and counter capacity of the 
equipment 30 years ago was such that 
it was necessary to tabulate cards sev- 
eral times in order to produce the rec- 
ords needed. With the continued im- 
provement of the equipment, it is now 
possible to combine several tabulations 
into just one. 

“Vith respect to payroll, the utility 
has converted this procedure from the 
punched-card system of sorting to vari- 
ous sequences—tabulating, preparing 
summary cards, and extending them 
for subsequent tabulations and accu- 
mulations—to a single processing step 
through the intermediate size electronic 
device, which has a magnetic drum for 
storage. In this regard, it should be 
noted that the former procedure for 
preparing payrolls and procuring the 
punched card paycheck required 31 
control panels for various types of 
punched card equipment. It took ap- 
proximately 170 hr of machine time 
and 100 hr of operator time each pay 
period to perform this function, which 
in itself was a great advance from the 
old, manual method of payroll and 
paycheck preparation. By changing 
slightly the coding of the cards 
punched from the time-recording docu- 
ments, with no change in the prepara- 
tion of the document itself, a single 
processing through the electronic de- 
vice performs every function per- 
formed by the previous system in only 
12 hr of machine time with 12 hr of 
operator time. 
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It should be emphasized that the 
utility studied payroll applications, 
after hearing of the magnetic-drum 
machine and seeing it demonstrated by 
the manufacturer, and made a few test 
programs for just parts of the proce- 
dure before deciding that a payroll 
procedure to save time and money was 
possible; but it did not create a large 
staff of programmers. First one man, 
the man in charge of the punched-card 
system, then his assistant, and then a 
technician took courses in programming. 
The technician, under the immediate 
guidance of these two superiors, did all 
of the programming work. On the 
second day after receiving the new ma- 
chine, personnel started processing a 
payroll period under the old system, 
to try out the new system as a dupli- 
cate run to see how well they had 
planned. From 30 different payrolls, 
they selected an easy one and a difficult 
one to compare the two processes, and 
in each one, the magnetic-drum device 
worked well. Although they had an- 
ticipated duplicating of payroll proce- 
dures for a period of time before the 
new system worked smoothly, they 
never duplicated any but the first two 
payrolls, and starting with that first 
pay period and to this date, every pay- 
roll has been made under the new elec- 
tronic procedure. 

Prior to the receipt of the machine, 
accounting personnel started program- 
ming for transportation costs, distribu- 
tions, allocations, and depreciation, 
functions which were also on standard 
punched-card routines. The experience 
in changing over to the new procedure 
for this was identical with the payroll, 
in that no difficulties were encountered 
and it was not necessary to duplicate 


any processes. 
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The third procedure for which they 
had planned was the distribution of 
labor charges. Again, the experience 
was the same. Without having to 
duplicate any records, they put the job 
on the intermediate electronic device, 
and it worked perfectly. 

Cost estimates turned out exception- 
ally well. When deciding to order the 
device, personnel had calculated the 
amount of time required for the various 
processes, added 75 per cent for a 
safety factor, and concluded that, with 
a 40-50 per cent load factor on the 
electronic device, it would save money. 
In other words, if it were working 
almost half time, the reduction in the 
cost of doing the work under the new 
process would pay for the cost of the 
equipment and the staff operating it. 
The experience was that too much time 
had been allowed for safety factor and, 
actually the machine began to pay for 


itself around the 30 per cent load factor 
point. 


Extended Use 


Since receiving the machine, the 
utility has used it for the three basic 
jobs referred to on regular routines and 
has extended its use in the customer 
accounting field in that area where rate 
schedules are quite complex. It has 
not been applied to customer account- 
ing as a complete process, because per- 
sonnel are still searching for the ideal 
procedure, which they anticipate finding 
by continued experimentation. 

When punched cards were first intro- 
duced, the greatest difficulty was to get 
personnel to understand that this was 
a new medium and that, in supplanting 
an old system, it was not necessary to 
do everything the old system did. This 
does not simply mean that systems be- 
come cumbersome by collecting extra- 
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neous matters from time to time, but 
also that all systems contain informa- 
tion which is part of the system by 
nature. For example, for years the 
staff had been listing cash payments, 
and it was difficult to convince the 
bookkeeping staff that they were not 
going to be listed any more. Under 
the old key-driven adding machine sys- 
tem, it really did not matter whether 
they were listed or not. It took the 
same amount of time on the manual 
adding machine to get the total, meter 
book by meter book, and as long as it 
took no more time, it was just as con- 
venient to have a detailed listing of 
the payments, as the cost of the paper 
was relatively negligible. When con- 
verting to the punched-card system, 
however, personnel could list the pay- 
ments at 75 per minute, or just add 
them and total them by meter book 
number at 120 per minute. 

Another illustration of this theory is 
in the field of transportation. Many 
people drive automobiles to work, leav- 
ing the house, driving to a corner, 
making a turn, following streets, mak- 
ing other turns, and so forth, finally 
arriving where the vehicle is parked. 
When methods of transportation are 
changed from an automobile to a heli- 
copter, for example, it will be abso- 
lutely unnecessary to follow the streets 
used in getting to a destination by auto- 
mobile ; not only unnecessary, it would 
be foolish. Obviously, the thing to do 
will be to get in the helicopter and go 
in a straight line to a destination. 
Therefore, in the Los Angeles utility 
department, in changing a system, the 
first thing is to analyze the present sys- 
tem to find out what parts of it are 
there because of the system itself, so 
that personnel do not design a new 
system which perpetuates gathering 
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data of no real use or value, which 
were gathered at no cost as a byproduct 
of the type of system previously 
employed. 

An interesting application of the 
magnetic-drum device came about be- 
cause of a recently enacted fuel cost 
adjustment provision in the electric 
rate ordinance which provided that, 
commencing with the effective date, 
kilowatt-hours would be prorated by 
day until the completion of the billing 
cycle, when all kilowatt-hours used 
would be subject to the fuel cost ad- 
justment increment. As stated before, 
customer accounting is on punched 
cards, with gang punching from master 
cards for the larger groupings of simi- 
lar use, by kilowatt-hour for electricity, 
and by hundred cubic feet for water. 
The number of master cards used ap- 
proximates 2,000, covering perhaps 85 
per cent of all the bills made. By cal- 


culating a time increment factor for 
each billing cycle subsequent to the ef- 
fective date of the fuel cost adjustment, 
the 2,000 master cards are processed 
through the new electronic device and 
prepared for each succeeding day’s 


billing cycles. Under any other sys- 
tem, the job would be of considerable 
difficulty and magnitude, while it is 
done almost casually ‘under the ma- 
chine system. 


Future Prospects 


It is the intention to continue put- 
ting routines on the intermediate size 
equipment to its highest proper load 
factor. As of now, the utility is sav- 
ing money by having the equipment 
applied as far as it has been applied, 
and it was ordered at the approximate 
breakover point in cost, in order to 
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get the advantage of certain more 
speedy and economical processes with- 
out having to design too many proce- 
dures in advance of receipt of the ma- 
chine. It will probably be possible to 
do all of the accounting with intermedi- 
ate equipment, although personnel are 
not overlooking the capabilities of the 
large equipment. Peripheral equip- 
ment has been designed and is now 
becoming available, which indicates 
that fundamentally the intermediate 
size computer element may be able to 
substitute for the large computer ele- 
ment, for accounting. If this is going 
to be possible, the savings, with the 
peripheral equipment needed by both 
at equal cost, will be in ratio to the 
cost of the intermediate computer ele- 
ment only, compared to the cost of the 
computer element only of the large size 
equipment. 

Electronic equipment is going to be 
used more and more in office work. 
The people who have pioneered in this 
field to this time deserve a lot of credit 
for their accomplishments, even those 
who have had unfortunate experiences, 
because they will ultimately select pro- 
cedures and routines which will save 
them time and money. 

It is a foregone conclusion, however, 
that the transition to electronic offices 
will not be an overnight matter, even 
though it is going to be quite rapid. 
By comparison, the transition to this 
will be accomplished more speedily 
than the transition to punched cards 
from manually key-driven office equip- 
ment, which was, in turn, much faster 
than the transition from longhand 
bookkeeping to machine bookkeeping. 
Simply because people are more so- 
phisticated now than people were 50 
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years ago, they are less apt to be fear- 
ful of change or awed by capabilities 
of machines than were their forebears. 
They are more progressive with regard 
to understanding possibilities and capa- 
bilities as contrasted with conditions of 
“the good old days.” About the time 
that Sir George Stephenson was work- 
ing on the invention of the railroad 
engine, a famous writer of the day 
stated, “What can be more palpably 
absurd than the prospect of locomo- 
tives driving twice as fast as horses?” 
Those who have seen crystal radios 
with earphones change to vacuum tube 
radios with loudspeakers and have 
seen the recent advent of television, as 
well as other great strides in communi- 
cations and transportation, are certain 
to be more receptive to the marvelous 
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possibilities which electronic account- 
ing devices are making available. 

Those in the public utility business, 
who occupy the unique position in the 
business world of performing the 
largest amounts of paperwork for a 
revenue dollar, will undoubtedly make 
the greatest strides in the application 
of these new devices to office routines. 
In these years, they are going to re- 
peat the same kind of pioneering work 
done in the late 1920’s and early 1930’s 
in the application of punched cards to 
the eternal problem of finding the most 
speedy, efficient, and economical ways 
to process paper work. 
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Report of the Committee on Water Works 
Administration 


For the Year Ending December 31, 1957 


A report of the activities of the Committee on Water Works Admin- 
istration for the year ending Dec. 31, 1957, submitted to the AWWA 
Board of Directors on Jan. 26, 1958, by Wendell R. LaDue, Chairman. 


S outlined on pages 49-50 and 

52-53 of the 1957 AWWA Di- 
rectory (Reference Edition), the pres- 
ent organization of the coordinating 
Committee on Water Works Adminis- 
tration provides for 33 subcommittees 
grouped in four classifications, with 
over 135 members of the Association 
participating. The general committee 
consists of the chairman, the general 
chairmen of the four groups, and the 
chairmen of the various active sub- 
committees. Committee work has been 
broadened by the creation of “task 
groups,” subordinate to standing com- 
mittees. The chairman of a task group 
is not a member of the Committee on 
Water Works Administration, but, in 
general, works within the province of 
the division under which the task 
group functions. When the work of a 
task group covers activities in various 
divisions, however, the chairman be- 
comes a member of the committee. 
The present committee personnel are: 


W. R. Chairman 
L. S. Finca, 


M. P. HatcHer 
R. J. Faust, 


Inactive Subcommittees 


The following subcommittees are 
now imactive or have not _ been 
activated : 

4110M—Constitutional and Statu- 
tory Aspects of Municipal Water 
Works Organization 

4150M—Taxation and Revenue Al- 
location (task group active) 

4210M—Public Relations (An ad 
hoc committee of the Board is cur- 
rently studying the subject of public 
information. ) 

4220M—Management Relations 

4310M—Construction Equipment 
and Material Contracts 

4320M—V aluation and Depreciation 

4330M—Cost Trends 

4410M—W ater Department Reports 
(advisor retained ) 

4441—I ndustrial Water 


1957 Conference 


At the 1957 Conference, numerous 
principal topics stemming from the 
committees’ activities, either directly or 
indirectly, were presented at the vari- 
ous sessions. Attendance was good 
and member interest was unusually 
high. In fact, the open session of the 
Committee on Water Works Adminis- 
tration attracted one of the highest at- 
tendances of the Conference. 


Subcommittee Activities 


The continuing and growing impor- 
tance of the diversified phases of water 


Vice Chairman J. M. Jester 
L. E. Ayres A. P. Kuranz 
J. J. Barr R. J. McLeop 
E. L. Bean R. S. 
E. S. J. H. Murpoca Jr. 
Joun G. CopLey L. N. THompson 
G. H. Dyer A. A. Utricn 
W. V. 
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works management and administra- 
tion is evidenced by the steady flow of 
inquiries into AWWA headquarters 
and to several committees regarding 
committee activities. These inquiries 
indicate a need for studied, increased, 
and continuing activity in all phases of 
the committee’s present field of en- 
deavor and expansion into other fields, 
as the Association’s program, person- 
nel, and budget will permit, and as the 
membership requires. The problems 
of administration are increasing in 
complexity. 

Following is a brief summary of the 
activities of the several subcommittees 
during the year 1957 as submitted by 
the committee chairmen : 

4120M—Radio and Mobile Commu- 
nication Facilities for Water Works. 
The committee’s activity this year has 
been in support of work handled 
through Secretary Jordan’s office. It 
is planned to discuss the desirability of 
making a survey of the water utilities 
which are users or potential users of 
short-wave radio equipment, in order 
that a survey made in August, 1955, 
can be brought up to date. Figures 
on populations served by these utilities 
are of extreme value to the national 
committee in connection with its work, 
especially that involving available fre- 
quency allotments and changes by the 
Federal Communications Commission. 
It is also becoming more and more 
important that the members of the As- 
sociation should be advised of the im- 
portance of their facilities in connec- 
tion with the performance of these 
operations in an efficient manner, ren- 
dering to the public the service which 
it not only demands, but deserves as 
well. The use of microwave equip- 
ment in connection with efficient opera- 
tion is coming into the picture to re- 
place land line facilities, which are 
subject to failure, especially during 
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periods of disaster or stormy weather, 
when such facilities are most likely to 
be needed. 

4121J]—National Committee for U til- 
ities Radio. The work of this commit- 
tee continues primarily in connection 
with Docket 11866 pending before the 
FCC, involving the allocations of fre- 
quencies in the power utilities group 
to certain communications groups. A 
brief was prepared and submitted by 
Chairman John M. Jester to the legal 
representatives of the National Com- 
mittee for Utilities Radio. The brief 
was submitted to the FCC, along with 
those of other groups, opposing the 
allocation of frequencies assigned to the 
power utilities group. 

During 1955 a rather comprehensive 
survey of the use of mobile radio facili- 
ties for water utilities by the Associ- 
ation showed that 429 utilities were 
using mobile radio equipment, and 
there were at the time 467 potential 
users, serving an estimated population 
in excess of 11,500,000, yet to file for 
licenses. 

It is during the night hours, as well 
as periods of storm or disaster, that 
the normal land facilities available gen- 
erally fail and reliable communications 
are most urgently needed by the water 
utility for close contact between its 
major control centers and operating 
forces. 

4130M—W ater Used in Air Condi- 
tioning and Other Refrigeration. This 
committee has been actively engaged 
in studying the continuing problems. 
The industry is expanding so explo- 
sively that it now affects, or will soon 
materially affect, practically every 
water utility in the country, in such 
approaches as expanding costs, rate 
structures, water conservation, regula- 
tory methods, tariffs, and legal phases. 

A survey of all ordinances, regula- 
tions, or special charges affecting use 
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of water in air conditioning or other 
refrigeration is in progress. Question- 
naires were distributed to all members 
in the United States, Canada, Cuba, 
and Hawaii in April 1957. Based on 
replies to May 10th, a preliminary re- 
port was presented at the 1957 Con- 
ference in Atlantic City. 

Replies were eventually received 
from nearly 700 members, some 450 
of these reporting entirely in the nega- 
tive. All affirmative replies and sug- 
gestions were checked by personal cor- 
respondence and supplementary infor- 
mation obtained. Officially confirmed 
information shows that 203 communi- 
ties in United States and Canada have 
regulations, special charges, or both. 
From approximately 80 per cent of 
these, copies of the ordinances or regu- 
lations were obtained, and information 
tabulated therefrom. [This report 


was published in the January 1958 


JouRNAL. ] 

4140M—W ater Use in Fire Preven- 
tion and Protection. This committee 
is at present functioning on a standby 
basis to observe the effects of the Na- 
tional Board of Fire Underwriters’ re- 
vised rules and regulations. A report 
was made at Atlantic City upon a com- 
parison of the new with the old NBFU 
regulations. The committee urges that 
members of AWWA review their own 
situations in light of the changes. 

4150M—Taxation and Revenue Al- 
location. Although this committee is 
not yet active, AWWA has had occa- 
sion to present to governmental agen- 
cies the water utility viewpoint on 
the important subject of payment of 
charges due to relocation of facilities 
proposed by highway authorities. This 
problem remains constantly before 
utility managers, while an accelerated 
program of superhighways and turn- 
pikes develops and continues to ex- 
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pand, encouraged by current federal 
highway legislation and its recom- 
mended implementation. 

Evidence is present in some areas 
that aid has been given by direct mone- 
tary means, by inclusion in the con- 
tract of a portion of the changes to be 
made, or by furnishing of both labor 
and material as part of the highway 
construction contract. Although evi- 
dence apparently favors state control, 
each water utility should maintain con- 
stant vigilance of local, state, and na- 
tional developments. 

4210M—Public Relations. By Board 
action this committee has been dis- 
solved and its work is now in the 
hands of an ad hoc committee (1140) 
reporting to the Board. An intensive 
study of the approach to the problem 
is under way, with John H. Murdoch 
Jr. as advisor and consultant. The 
Association greatly desires to aid its 
membership in its quest to attain and 
hold consumer attention and respect. 
[A report of this committee appears 
in this (April 1958) JourNat, p. 453.] 

4230M—Compensation of Water 
Works Personnel. Since AWWA 
headquarters evaluated the Survey of 
Employment Conditions in 1954, the 
work of this committee has been negli- 
gible. It is now being activated. The 
committee has been studying the prob- 
lem of proper compensation for water 
utility personnel, especially as it per- 
tains to the manager of the utility prop- 
erty, with the idea that if compensa- 
tion for the top man is sufficient, he 
will see to it that the compensation of 
those under him is also in line. Con- 
siderable study has been given to the 
proper method of obtaining basic infor- 
mation, and it has been decided to send 
a questionnaire to a group of water 
managers in order to ascertain the 
present situation as to salaries and 
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their relationship to other factors. A 
great deal of work has been done in 
setting up a proper questionnaire, and 
at the present time this information is 
being correlated and a questionnaire 
formulated. Also, considerable infor- 
mation is being assembled concerning 
compensation to comparable executives 
in other utilities. The basic question- 
naire should be in form in the near fu- 
ture so that it may be mailed out and 
the information tabulated. 

A survey should be made of both 
municipal and private water utility 
fringe benefit policies. These items 
become important in negotiations, be- 
cause they do have some bearing on 
the size of the wage demand, and the 
fringe benefits have become rather 
expensive. 

Task Group 2210M (formed to 
study job classifications) is working 
under the jurisdiction of the Water 
Works Management Division. 

4240M—Pension and Retirement 
Plans. Pressure to place state pen- 
sion systems under the federal Social 
Security act continues. Changing na- 
tional attitudes towards all types of 
pension systems will affect the water 
works field and will bear constant at- 
tention by this group. 

The questionnaire form, approved by 
the committee at the 1957 Conference, 
has been mailed to all water supply 
organizations serving populations of 
30,000 and more. The return has been 
excellent, and the preliminary analysis 
of these questionnaires is under way. 
Specific pension plans will be sent to 
the members of the committee for more 
detailed study and analysis. It is 
hoped that a final report can be pre- 
sented at the 1958 Conference. 

4250M—Safety Practices. The main 
activity of the four task groups of this 
committee was the successful prepara- 
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tion of the AWWA manual, Safety 
Practice for Water Utilities, which 
was printed serially in the JouRNAL 
(July-December 1955). It has been 
subsequently printed under its own 
cover and is now available from the 
AWWA office at a nominal cost. 

On Jan. 28, 1957, the Board of Di- 
rectors of AWWA at its annual winter 
meeting considered and unanimously 
approved a safety award plan for water 
utilities. This action of the Board 
achieved an objective of the Safety 
Practices Committee that had been 
under consideration fcr almost 2 years. 
As Wendell R. LaDue has been, in 
effect, the AWWA member responsi- 
ble for the initiation of the safety plan 
as a whole, the Board agreed that the 
three general AWWA awards should 
be titled the Wendell R. LaDue 
Awards. Certificates have been 
prepared. 

The award plan was developed with 
the purpose of stimulating water utili- 
ties to start safety programs where 
none existed and keep already or- 
ganized and operating safety programs 
at a high degree of efficiency. The 
safety award plan is divided into two 
parts. One relates to the sections and 
the second to the parent Association. 
Awards at the section level will be 
given on an annual basis to all utilities 
that earn them. AWWA awards will 
also be given annually, but the number 
will be limited to three. 

Safety is a personal matter—a way 
of life—which needs occasional encour- 
agement to keep its objectives foremost 
in people’s thinking. The award plan 
was designed to help accomplish that 
awareness of safety which is so neces- 
sary to any successful program. 

In the fall of 1957, five sections— 
Kentucky-Tennessee, Southwest, New 
Jersey, California, and Virginia—pre- 
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sented a total of 81 safety award cer- 
tificates. These included seven Awards 
of Honor, 68 Awards of Merit and 6 
Awards of Progress. This represents 
a good start, but the program should 
be in full force during 1958, because 
the 1956 and 1957 safety results will 
be available for comparison. 

The report forms for the year 1957 
were mailed to all sections late in De- 
cember to permit those with winter 
and spring meetings to be prepared for 
them. Records show that eighteen of 
the 30 sections have safety committees. 
Although records may not be complete, 
it appears that the following sections 
are without a safety committee: 
Alabama-Mississippi, Canadian, Chesa- 
peake, Cuban, Montana, North Caro- 
lina, Ohio, Pacific Northwest, Penn- 
sylvania, Rocky Mountain, Southeast- 
ern, and West Virginia. 

The AWWA Safety Practices Com- 
mittee also thought that it might be 
appropriate to have the Board desig- 
nate a Water Utility Safety Month to 
add interest in the program. During 
the Safety Month, the Journat and 
Willing Water would feature articles 
on safety. Cities could participate, 
and the manufacturers who advertise 
in the JournaL might feature the 
safety features built into their equip- 
ment. The total effort would be to 
highlight safety. 

4260M—Eaucation. At the 1957 
Conference, the Board of Directors ap- 
proved the recommendation of the 
committee to reduce the number of 
inservice training manuals in prepara- 
tion from six to four, to avoid dupli- 
cation of material. The four manuals 
in preparation are: [1] Development 
of Water Supply, [2] Treatment of 
Water, [3] Distribution of Water, and 
[4] Water Works Management. The 
writing of the manuals, as was ex- 
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pected, developed some difficulties. 
First, the idea of employing a single 
writer for each manual was found to 
be impractical. Generally, people 
could not be found to do the writing 
at the price AWWA was willing to 
pay. The committee found that few 
people feel qualified to write an entire 
manual. 

Practically all of the text writing is 
completed for the four manuals. Man- 
uals 1 and 2 are being put together 
from the material originally prepared 
for four manuals, but will probably 
not be ready for publication in 1958. 
Manual 3 is. written and now is being 
reviewed for technical competence. 
Manual 4 is now in process of editing. 
Much editorial work is required to 
make each manual a finished work. 
One and possibly two manuals should, 
however, appear in 1958, the other 
two in 1959. 

When the committee is largely 
through with its work on the manuals, 
it may consider educational qualifica- 
tions for water utility executives. 

This committee is commended upon 
its excellent approach and outstanding 
enthusiasm. 

4340M—Water Main Extension 
Policy. This committee has been con- 
tinuously active. With the population 
trend producing suburban development, 
public service commission policies to- 
ward main extensions will bear close 
watching, as will the effect of the trend 
back towards urban redevelopment. 

This committee is just beginning the 
task of reevaluating its position after 
the change in its chairmanship. The 
committee has worked about 9 years 
under the capable leadership of Lewis 
S. Finch, who decided to withdraw 
from the committee because of the 
pressure of his other work with the 
Association. 
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The committee needs now to look 
back on what has been done and then 
to chart its course for the future. It 
appears from past work that the funda- 
mentals of the whole water main ex- 
tension policy—urban and suburban— 
have been fairly well delineated. The 
need now is for enough surveys of 
practices to show the trend of thinking, 
and for reviews of material prepared 
by others—by the public service com- 
missions, for example. The entire sub- 
ject is of direct, pertinent, member 
concern. 

4420M—Water Rates. The com- 
mittee is presently at standby basis, 
although review and revision of water 
rates under changing economic condi- 
tions are necessary parts of the proper 
administration of a healthy water util- 
ity. The widespread use of air condi- 
tioning poses a problem in rates. The 
control of the funds, provided by rates, 
is also a matter for constant surveil- 
lance, so that the water utility may 
receive and use its own funds necessary 
for successful operation and expansion. 

The subject is perennial by nature, 
and new trends will be studied as they 
may develop. 

4430M—Joint Administration of 
Water and Sewer Facilities. With the 
general acceptance of the sewerage 
service charge and its almost universal 
collection by the water utility office, the 
trend toward joint administration is 
expanding with attendant problems. 

A state-by-state study on the au- 
thority granted water utilities to levy 
assessments for installation of water 
mains and sewers against abutting 
property should produce valuable and 
interesting information to the member- 
ship. The biggest problem would be 
where to secure the information. A 
study should be undertaken to deter- 
mine a practice under which recovery 
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is made for the installation of water 
mains and sewers, both within and out- 
side of the corporate limits of the mu- 
nicipality. There is a rather wide- 
spread and variable practice in this 
respect. 

Results of the current questionnaire 
are being prepared for publication. 
Although a preliminary report was 
given for the committee at the 1957 
Conference, there was accumulated 
much material that was felt could best 
be presented in tabular form for publi- 
cation early in 1958. 

4440M—Water Use. The commit- 
tee continues its studies of the effects 
of geography and the kinds of water 
needed to fill industrial requirements 
and will outline the various schemes 
for industrial water conservation. It 
is studying the various trends and de- 
mands of domestic (residential) uses, 
with particular stress upon the causes 
of per capita increase and seasonal and 
hourly variations. The many diver- 
gent uses of water will, in time, pro- 
duce areas of conflict, requiring careful 
analysis of the possible priority of use 
of some supplies. Regulations against 
waste are forthcoming. 

A review is in progress of data on 
water use in 120 cities, and a question- 
naire is in preparation to circulate to 
a small number of cities to obtain de- 
tailed information on peak demands, 
especially residential use. The former 
is approaching completion. Data are 
being sorted by climatic regions to 
determine effect of climate on general 
average residential use. It is ex- 
pected that some data will be available 
from cities in major categories to re- 
port at the 1958 Conference. 

The committee will have a techni- 
cal report to present at the 1958 Con- 
ference at Dallas. This will be a 
progress report, of a pilot nature, test- 
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ing the plans now prepared and in 
preparation for a large-scale collection 
of data during 1958-59. 

4450D—Revenue-Producing Water. 
This committee has been expanded 
and an attempt is being made to ar- 
rive at a more descriptive name. The 
committee works in the field of interest 
of the Water Distribution Division, 
which is giving valuable assistance and 
impetus. 

The committee’s extensive and valu- 
able report was published in the De- 
cember 1957 Journat. It is hoped 
that there will be some extensive dis- 
cussion to consider. The committee 
will remain in active status as long as 
desired. 


Research and Development Groups 
2210M—Job Classifications. This 
is a task group in the province of the 
Management Division. It will be help- 
ful to Committee 4230M (Compensa- 
tion of Water Works Personnel). 
Considerable progress in outlining the 
work of this committee is heing made. 
The Colorado State Employment 
Security Office, affiliated with the US 
Department of Labor, has almost com- 
pleted full aptitude-test batteries to de- 
termine norms for filter plant trainees. 
The catalog of tests and test materials 
includes under occupational listings 
many water utilities jobs for office and 
engineering groups, some for mechan- 
ics, machine operators, and so forth, 
but none for the water treatment 
group. Upon completion of the filter 
plant trainee aptitude-test batteries, ef- 
fort will be made to have the field of 
distribution system labor investigated. 
This is the type of endeavor encourag- 
ing to the committee. 
2220M—Review and Redevelopment 
of a Rating Scale for Water Works. 
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The chairman of the group and its 
members have spoken before sections 
of the Association and before other in- 
terested water utility groups upon the 
value of the work of this group. It is 
believed that several years will be re- 
quired before anyone can say that the 
work is approaching completion. So 
far, it has been determined that the 
group will concern itself with the fol- 
lowing general phases: [1] financing, 
rate structure, and metering (2221M), 
[2] accounting, collecting, and record- 
ing (2222M), [3] organization, man- 
agement, and training (2223M), [4] 
supply, transmission, and pressure 
(2224M), [5] purification and treat- 
ment (2225M), and [6] distribution 
(2226M ). 

The task group and its associated 
groups are now organized to study 
each phase. Associated groups are 


being urged to push work in their as- 


signed fields. Good progress is being 
made by Group 2224M and its pattern 
may be a guide to other groups. The 
chairman hopes to visit the regions 
in which some of the associated groups 
are located in order to have an oppor- 
tunity to discuss their work in detail. 
In addition, he has asked for time at 
the 1958 Conference for his task group 
to get together. 

2230M—Committee to Cooperate 
With NARUC Committee on Revision 
of System of Accounts for Water 
Utilities. This committee worked ear- 
nestly and very hard for more than 4 
years in an attempt to bring the system 
of accounts promulgated by NARUC 
into realistic relationship to the con- 
struction and operating practices of 
water utilities. Although these rules 
are mandatory only upon the operators 
of privately owned utilities, the classi- 
fication of accounts is extensively used 
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in publicly owned systems. At the 
annual convention of NARUC held in 
Memphis, Tenn., in October 1957, the 
following resolution was adopted re- 
garding the uniform system of ac- 
counts for water utilities: 


Whereas, the committee on accounts 
and statistics of this association, after ex- 
tended study and many conferences, rec- 
ommends certain changes in the uniform 
system of accounts for water utilities 
heretofore adopted by this association, as 
set forth in a draft dated Apr. 1, 1957, 
of a revised uniform system of accounts 
for water utilities, which has been pre- 
sented by said committee to the associ- 
ation; and 

Whereas, this association believes that 
uniformity in utility accounting is most 
desirable in the public interest; 

Resolved that the revised uniform sys- 
tem of accounts for water utilities sub- 
mitted by said committee be recommended 
to the commissions represented in the 


membership of this association for con- 
sideration, and for adoption in their re- 
spective jurisdictions, with such modifi- 
cations only as they may deem necessary 
in the public interest. 


There remains, of course, the need for 
adoption of the new system by the vari- 
ous regulatory commissions who have 
jurisdiction over the operations of 
water utilities. It is, however, the 
opinion that any action in this direction 
should be accomplished by either the 
interested utilities themselves or pos- 
sibly by some uniform front on the 
part of the various sections of AWWA. 
It has frequently been suggested that 
a continuing accounting committee 
should be established within the frame- 
work of AWWA. 

A currently active problem is in the 
system of accounting~for funds used 
in cleaning, lining, and rehabilitation 
of old mains. Encouraging avenues 
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of agreement present themselves from 
time to time, so that in the end many 
favorable changes in procedure may 
result. The committee’s approach to 
the handling of this problem has been 
excellent. 

2240M—Committee to Cooperate 
With NARUC Committee on Pro- 
posed Rules and Regulations Govern- 
ing Water Service. The committee 
has been attempting to cooperate with 
the NARUC Engineering Committee 
on proposed standard rules and regula- 
tions governing water utilities. Sev- 
eral conferences have been held. The 
AWWA Committee has not, however, 
gone along with ideas which it cannot 
approve. Work is completed so far 
as the NARUC committee is con- 
cerned. Its report has been filed. 
This committee should be kept in- 
formed of state commission action or 
plans for action on NARUC rules. If 
so informed it might be able to give 
service to water works in the state in 
question. 


Recommendations 


The attention of the Board is again 
directed to the necessary enlarging of 
the activities of the Committee on 
Water Works Administration along 
several lines, as hereinbefore noted. 
There are numerous projects of the 
committee which cannot be handled ef- 
ficiently on a member-committee basis. 
They involve a large amount of re- 
search and could best be handled as 
staff projects. The Association’s bud- 
get might be supplemented by outside 
funds, especially when a project in- 
volves items in which manufacturers 
or industries are vitally concerned. 
The subcommittee activities which 
might be considered as projects requir- 
ing staff aid are: 
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4110M—Constitutional and Statu- and expanding interests; to establish a 
tory Aspects of Municipal Water long-time policy of continuing activi- 


Works Organization ties ; to maintain close cooperation with 
4150M—Taxation and Revenue Al- the Committee on Water Works Prac- 
tocation tice ; and to encourage obvious member 


4210M—Public Relations (now Ad Participation as task groups of the vari- 
Hoc Committee 1140) ous divisions. Appreciation is hereby 
4230M—Compensation of Water extended to AWWA personnel and to 


all committee chairmen and members 
Works Employees. for the many services rendered. The 

It is the aim of the Committee on  eyer-yalued counsel, consideration, and 
Water Works Administration to pro- guidance of the members of the 
ceed deliberately, acting upon and an- Board of Directors are gratefully 
ticipating obvious member demands acknowledged. 


Survey on Well Stimulation 


An investigation is now being conducted to determine whether the techniques 
of water well stimulation, such as acidizing, treatment with other chemicals, 
shooting, and hydraulic fracturing, now used to a limited extent, might not be 
more generally applicable nationwide for the benefit of the water works field. 
Used in the oil production industry for many years, these techniques seem appli- 
cable to the development of ground water supplies. To determine the extent 
to which these methods have been used by water utilities, case histories are being 
collected in a comprehensive study by Louis Koenig, consulting engineer, San 
Antonio, Tex. 

To date, 350 case histories, scattered over the country from California to 
Pennsylvania and from Texas to Wisconsin, have revealed that only 6 per cent 
of the jobs are failures and that 50 per cent result in flow increases of more 
than 300 per cent. In one-third of the cases reported, flows have been increased 
by more than 1,000 per cent. Improvements of this magnitude are achieved 
even in formations of initially very high permeability. 

Information is now being sought on specific individual uses of water well 
stimulation—those which resulted in failures as well as those which have been 
successful. Well owners, engineers, drillers, and others are asked to contribute 
data to this survey. Those willing to cooperate should drop a postcard to Louis 
Koenig, 6702 Blanco Road, San Antonio 12, Tex. A special checklist form 
will be supplied for reporting the data. 

To help make this first comprehensive study of this potentially important 
resource development technique a success, all who have information are urged 
to send it along. The results and conclusions will be published for the benefit 
of the industry. 


Report of the Committee on Water Works 
Practice 


For the Year Ending December 31, 1957 


A report of the activities of the Committee on Water Works Practice 
for the year ending Dec. 31, 1957, suomitted to the AWWA Board of 
Directors on Jan. 26, 1958, by Louis R. Howson, Chairman. 


HE Association’s activity in the 

field of standardization has con- 
tinued constructively during the year 
1957. Incidental to the consideration 
given during the year to the proposed 
certification program, it has been estab- 
lished, at the advice of the Associ- 
ation’s attorney, that the standardiza- 
tion documents of this Association 
hereafter will be entitled “Standards” 
instead of “Specifications.” The term 
“Specifications” will hereafter be used 
in referring to contract documents. 

Several standards, which have been 
in the hands of subcommittees, have 
been completed and will be offered for 
consideration during the discussion of 
this report. They cover: deep wells, 
wet barrel hydrants, gate valves, liquid 
alum, and backflow preventers. 

The following documents, previously 
approved by the Board as Tentative, 
are recommended for advancement to 
Standard status: 

B404—Standard for Liquid Sodium 
Silicate 

C301—Standard for Reinforced 
Concrete Water Pipe, Steel Cylinder 
Type, Prestressed 

C504—Butterfly Valves—Rubber 
Seated (as of Jun. 1, 1958) 

C505—Butterfly Valves—Metal 
Seated (as of Jun. 1, 1958). 

No suggestions are on file for fur- 
ther changes in the documents. [Upon 


notice, the Board approved advance- 
ment of these documents to Standard 
status. ] 

The following documents have been 
current as tentative standards for the 
period indicated in the title of each 
item listed below. In the opinion of 
the chairman, each one should be given 
further consideration by committees 
especially appointed for the purpose 
and then considered for Standard 
status : 

C400—Tentative Standard for As- 
bestos-Cement Water Pipe (Ap- 
proved as Tentative, May 1953) 

C501—Tentative Standard for Sluice 
Gates (Approved as Tentative, June 
1941) 

C600—Tentative Standard for In- 
stallation of Cast-Iron Water Mains 
Approved as Tentative, June 1949; 
revised, May 1954). 

[The appointment of special task 
groups to consider the necessary 
changes in the above documents was 
deferred. | 

Fluoride standards. The newly 
formed advisory committee for review 
of chemical standards (7311 P), with 
Oscar Gullans as chairman, has started 
with the fluoride standards. These 
standards were subjected to criticism 
on two counts: feasibility of feeding 
the material and the limitations on 
eight impurities. 
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After preliminary study of the com- 
plaints, the committee reported its 
findings at the 1957 Annual Confer- 
ence. On the basis of that report and 
with additional information, revised 
copies of B701 (Sodium Fluoride), 
B702 (Sodium Silicofluoride), and 
B703 (Fluosilicic Acid) were prepared 
and, on Oct. 30, sent to a selected 
group of manufacturers and users for 
their review and comment. The re- 
turned comment was ample, pointed, 
and related mainly to feeding. It was 
so voluminous that it became necessary 
for the committee to miss the previ- 
ously arranged deadline of Dec. 6 for 
completing the standards. More time 
for study of the problems involved is 
needed. 

The chief problem is how to devise 
a standard which will assure good 
feedability of the fluorides. Several 
factors are involved, such as size and 
moisture content. Storage qualities 
are also involved. Brantford, Ont., 
and Winnipeg, Man., have experienced 
difficulty with sodium silicofluoride of 
foreign manufacture (Netherlands) 
which tends to harden into a solid after 
about 20 days of storage under the 
weight of two or more bags. This 
condition is being examined by means 
of sample analysis of the offending 
material. 

Tt is not at all certain that the diffi- 
culties with solidification in storage 
can be eliminated by terms of a stand- 
ard. It may be necessary to point out 
to the purchasers of sodium silicofluo- 
ride that the material tends to solidify 
in bag storage, and this solidification 
can be overcome by the use of a far- 
mer’s feed grinder before the material 
is placed in the regular proportioning 
feeder. An operation of this charac- 
ter, however, requires that considera- 
tion be given by the producer or pur- 
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chaser to a reduction in price sufficient 
to compensate for the cost of grinding 
the material before use. The changes 
in the standards should be completed 
and made ready for Board action at the 
1958 Conference in Dallas. 

Liquid chlorine. The Tentative 
Standard for Liquid Chlorine has been 
accepted by the Water Works Practice 
Committee and the Board of Directors. 
[This document was published as 
AWWA B30i-57T in the February 
1958 JourRNAL.] 

A research project on the impurities 
in liquid chlorine has been given a 
grant-in-aid by the National Institutes 
of Health and the work has been initi- 
ated by Professor Mellon of Purdue 
University. The committee on stand- 
ards for liquid chlorine found itself 
unable to express specifically the limits 
upon certain impurities (such as nitro- 
gen trichloride), because analytical 


procedures for determining these mate- 
rials were not sufficiently stabilized to 
justify their inclusion in a standard. 


Copper sulfate. This standard, 
which has been under development for 
several years, has been approved by 
the Water Works Practice Committee 
and the Board of Directors [published 
in the January 1958 JourNat]. 

Joint Committee on Oil Line River 
Crossings. This important project 
during the past year has not involved 
meetings between representatives of the 
water works industry and the petro- 
leum industry, but the following rec- 
ommendations are made by M. B. 
Cunningham, chairman of the joint 
committee : 


1. During the past year there has been 
made an additional suggestion. If the 
pipeline crossing is above the intake of 
the water system. under certain condi- 
tions, the installation of a detection sys- 
tem would be desirable for instant identi- 
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fication of a pipeline break. This would 
be accomplished by the installation of a 
flow indicator on the line where the flow 
enters the drainage area, and a flow indi- 
cator where the flow within the pipeline 
would be leaving the drainage area above 
the water intake. These flow indicators 
could be set up to transmit by remote 
control, either by wire or by radio, and 
the receiving instrument could show par- 
allel lines as long as there is no change 
in the flow characteristics of the pipe. 
The pipeline break would immediately 
distort the two instruments and set up an 
alarm system which could be one of a 
good many available. 

2. In checking pipeline permits, we find 
a wide variation from one state to an- 
other. It has been determined that under 
the usual procedure where pipelines ex- 
tend through the corporate limits of a 
city, permits are issued by the city. 
Many county governments require per- 
mits for crossing public roads. There is 
generally a state agency which has con- 
trol over the oil industry, and this state 
agency issues a permit. We also find, 
that on streams classified as navigable 
streams, the pipeline permits are usually 
issued by the district engineer, Corps of 
Engineers, US Army. 

3. There are many desirable design 
features to be considered, especially when 
plans and specifications for the construc- 
tion are being prepared. Where such 
lines cross above the water department 
intake, safety factors to be included in 
the design should be checked by the water 
department involved with the appropriate 
oil company, or by notice to the appro- 
priate agency issuing the permit to cross 
the stream. 

It would be to the advantage of the 
water department having an intake on a 
stream in an area where oil lines are 
likely to be constructed above their in- 
take, to give notice of the possible dam- 
age which would occur by breaking of 
the pipeline, and such notice could be 
given to the various governmental agen- 
cies within the state, or interstate, which 
would have anything to do with the issu- 
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ance of a permit or license for the pipe- 
line crossing. Valves should be located 
in every pipeline on both sides of the 
river or lake, and these valves should be 
in accessible places, such as near a state 
highway or an all-weather road. The 
water department or company in ques- 
tion, together with the oil companies, 
should be familiar with the setup and 
have access keys, facilities, and so forth, 
for prompt closing of the valves in the 
event of a break or excessive leakage. 
Such action on the part of the water util- 
ity should only be on request of the pipe- 
line authorities, for they may not have 
anyone on duty within many miles of the 
break. 

4. Each stream crossing would have 
its own design problems, in which the 
crossing might be either underground or 
overhead. An overhead crossing is de- 
sirable wherever it is practical. 

Stream crossings have their own indi- 
vidual soil conditions, which must be 
taken into consideration. Also, there is 
a wide variation in the flow characteris- 
tics of rivers, as to whether scouring or 
deposits will occur—or bank cave-ins— 
and many other details will determine the 
design and safety factors necessary to be 
incorporated in the construction of a safe 
pipeline crossing. The committee would 
be glad to have any comment or sugges- 
tions as to further work desired. 


The circumstances 


reported by 
Chairman Cunningham are of a nature 
which is beyond the scope of ordinary 
standardization activity on the part of 


this Association. It will be necessary 
not only to develop a consensus be- 
tween the representatives of the petro- 
leum industry and the representatives 
of AWWA, but also to develop an ac- 
cord with the Army Engineer Corps 
representatives who have a responsibil- 
ity in this matter and the various state 
agencies which issue regulations of oil 
line installations. [Initiation of fur- 
ther action in this matter was deferred 
until the 1958 Conference. | 
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Pipe design allowances for water 
hammer. The work of this task group, 
under the chairmanship of S. Logan 
Kerr, was reported formally at the 
1957 Conference in Atlantic City. The 
committee considers its work is com- 
plete and has requested that it be dis- 
charged. A discussion which devel- 
oped between the chairman of the com- 
mittee and one of the members of the 
Water Works Practice Committee de- 
layed publication of the task group 
report. [The report appeared in the 
March 1958 Journat. The Board 
thanked the task group for its excel- 
lent work, and it was discharged from 
further responsibility in the matter.] 

Joint Committee on Spillway De- 
sign. This activity, which is a joint 
one involving authorization both by 
AWWA and ASCE, was set up only 
after a special study committee of the 
two organizations had recommended 
that formal joint committee activity be 
established. After the joint committee 
had been established under the chair- 
manship of Thomas H. Wiggin, with 
appointments made both from AWWA 
and ASCE, the hydraulic division of 
ASCE initiated a similar project. The 
division committee proposed to carry 
on work which is the practical equiva- 
lent of the work which has been au- 
thorized for action by the joint 
committee. 

At the January 1957 meeting of the 
Board, authority was given to Chair- 
man Wiggin to withdraw his com- 
mittee from operation under the joint 
auspices and continue the work which 
he had planned under the sole sponsor- 
ship of AWWA. Chairman Wiggin 
has been very patient in following this 
authorization. [On Jan. 17, 1958, the 
chairman had a conference with the 
chairman of the ASCE hydraulic divi- 
sion committee, Harvey O. Banks. At 
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that time, they reached the conclusion 
that the functions and activities of the 
two committees could not be separated 
by action upon the part of the Chair- 
men. Therefore, they agreed to re- 
port to AWWA and ASCE recom- 
mending that the spillway design 
projects be amalgamated and _ re- 
organized. [The AWWA Board ap- 
proved the recommendation. ] 

Joint Committee on Backflow Pre- 
venters. This committee has com- 
pleted its work. Prepublication has 
made the document available to the 
members of the Committee on Water 
Works Practice, as well as to the mem- 
bers of the AWWA Board of Direc- 
tors. It is recommended that the 
Progress Report be approved for pub- 
lication in the JouRNAL, with the pro- 
vision that the material be considered 
only an outline of policy in principle 
acceptable to the officers and directors 
of AWWA and, further, only when 
approved by the officers of the Confer- 
ence of State Sanitary Engineers. It 
is further recommended that the docu- 
ment be considered “Tentative” for at 
least 1 year after publication and the 
joint committee be held responsible 
for clarification of questions and issues 
raised by those who study the docu- 
ment after its publication. The reason 
for this suggestion is the fact that much 
of the material in the document im- 
pinges upon state and local regula- 
tions or ordinances, and may in part 
run contrary to existing controls and 
procedures which have been found 
satisfactory within the area where they 
are released by official action. [The 
Board approved the recommendation 
that the report be published when it 
had been approved by the Conference 
of State Sanitary Engineers, with the 
understanding that publication is in- 
tended to be informative so far as 
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AWWA members are concerned, but 
not a complete endorsement or accept- 
ance of the detailed terms of the 
report. ] 

Cast-iron pipe. The ASA 
Committee on Standards for Cast Iron 
Pipe continues its work under the 
chairmanship of Thomas H. Wiggin. 
During the year the second edition of 
the American Standard Practice Man- 
ual for the Computation of Strength 
and Thickness of Cast Iron Pipe (ASA 
A21.1; AWWA C101) has been com- 
pleted and published. This is a much 
more complete and useful document 
than was the first (1939) edition. 

The ASA A21 Committee, under 
which cast-iron pipe standards are de- 
veloped, has been reorganized. The 
number of representatives on the com- 
mittee has been reduced. [The com- 
mittee as reorganized held its first 
meeting at AWWA headquarters on 
Jan. 29, 1958. Thomas H. Wiggin 
was chosen to act as chairman of the 
committee, and Raymond J. Faust, as 
secretary. | 

Cement-mortar linings. Thomas H. 
Wiggin has renewed his suggestion 
that a special task group be established 
to make a critical examination of the 
cement used for mortar linings for 
cast-iron pipe and steel pipe. The As- 
sociation has two standard documents 
upon this subject—C104, Standard for 
Cement-Mortar Lining for Cast-Iron 
Pipe and Fittings, and C205, Standard 
for Cement-Mortar Protective Coat- 
ings for Steel Water Pipe of Sizes 30 
Inches and Over. Wiggin strongly 
holds the opinion that a more explicit 
requirement should be set up to cover 
the type and quality of cement to be 
used for this purpose. A project of 
this character will require the complete 
cooperation of the Portland Cement 
Association if the study is to be at all 
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useful. Whether this should be a 
project of AWWA alone, or jointly 
with ASTM, or perhaps under ASA 
procedure, remains to be decided. 
[No action was taken by the Board 
on this matter. ] 

Steel pipe. Editorial changes in the 
Manual for the Design and Installation 
of Steel Water Pipe have been com- 
pleted. Standard AWWA C203— 
Coal-Tar Enamel Protective Coatings 
for Steel Pipe—is being revised to in- 
clude field peel test, water absorption 
test, and many changes to material and 
installation requirements. Standard 
AWWA C205—Cement-Mortar Pro- 
tective Coatings for Steel Pipe—is in 
process of being revised. A plastic 
coating subcommittee has been formed 
to study new materials and methods of 
protection for steel pipe. Investiga- 
tions are being conducted on the possi- 
bility of using steel plate of high tensile 
strength, together with new steel pipe 
joints. The steel pipe committee has 
been aided by the Steel Water Pipe 
Manufacturers Technical Advisory 
Committee in all of its activities. 

Reinforced concrete pipe. The pres- 
ent tentative document, Standard for 
Reinforced Concrete Water Pipe— 
Steel Cylinder Type, Prestressed 
(C301), is recommended for advance- 
ment to Standard status. Revisions 
of C300 and C302 were approved and 
published during 1957. The commit- 
tee is developing a manual on the in- 
stallation of reinforced concrete water 
pipe, which is not yet ready for sub- 
mittal, either to the Water Works 
Practice Committee or the Board of 
Directors. [The Board approved ad- 
vancement of C301 to Standard 
status. ] 

Asbestos-cement pipe. It is recom- 
mended that the Association’s present 
tentative standard (C400), published 
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in the July 1953 JourNat, be placed in 
the hands of a special task group and 
made more precise in some of its terms. 
This is desirable in view of the fact 
that asbestos-cement pipe manufac- 
tured outside North America is being 
offered in the American market. This 
material is less satisfactory for water 
works installations than that produced 
in this country in accordance with the 
AWWA standard. Certain indefinite- 
ness in the AWWA standard makes it 
possible for this material to be accepted 
for use in water utility installations in 
the United States, when in fact it does 
not conform to the AWWA standard, 
although it may be represented as such. 
[The Board approved. } 

Reinforced concrete water storage 
reservoirs. It has been suggested that 
a committee be authorized for action 
under the jurisdiction of the Water 
Works Practice Committee to develop 
a manual of recommended design of 
reinforced concrete water storage res- 
ervoirs. Such a document may be de- 
veloped to cover both prestressed and 
nonprestressed reinforced concrete res- 
ervoirs jointly, or two documents may 
be developed separately. The British 
Standards Assn. has in circulation a 
tentative document covering both. 
The British document may be used as 
a basis of reference by a committee 
which would established by 
AWWA. In the opinion of the chair- 
man of the Water Works Practice 
Committee, there are too many vari- 
ables related to the design of a re- 
inforced concrete reservoir to make 
standardization desirable. [Lacking an 
affirmative recommendation by the 
chairman, the Board took no action 
on this matter. ] 

Deep wells. A revised text of the 
deep well standard (A100) is recom- 
mended for Board action, for approval 
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as a document jointly sponsored by 
AWWA and the National Water Well 
Assn., with publication to continue 
as an AWWA responsibility. [The 
Board approved the revisions in this 
standard, as well as its future desig- 
nation as a joint document of AWWA 
and the National Water Well Assn. 
California Section Director Harnish 
pointed out, however, that the present 
standard, as well as the revised docu- 
ment, lacks reference to the thin-wall 
casing type of well, commonly called 
the “stovepipe-type” well. Harnish 
was advised to file a written memo- 
randum with the Secretary outlining 
the material which the California Sec- 
tion members believe is needed to make 
the document satisfactory for reference 
in that area. ] 

Valves. The 1952 Standard for 
Gate Valves for Ordinary Water 
Works Service (C500) has been re- 
vised under the direction of a commit- 
tee, with David Auld as chairman A 
report of that committee (plus certain 
material which was not completed by 
the committee, but which has been em- 
bodied in the document by the Secre- 
tary) is offered for consideration by 
the Board with the approval of the 
Water Works Practice Committee. 
[The Secretary pointed out that a 
number of objections had been raised 
to the proposed revision of the gate 
valve standard. Therefore, it was rec- 
ommended that no action be taken by 
the Board at this time, other than to 
affirm its desire to have a revision of 
this standard developed promptly in a 
form acceptable to the Board.] 

Sluice gates. The present tentative 
document (C501), published in 1941, 
needs consideration by a reactivated 
group. A very fine critique of the 
present document has been filed by 
Kenneth Wilkes of Sacramento, Calif. 
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His comments will be made available 
to any committee authorized to revise 
the current tentative standard. [The 
Board voted to submit the document to 
a committee for further consideration. | 

Fire hydrants. With the very fine 
cooperation of a committee composed 
of users and manufacturers of wet- 
barrel fire hydrants, a document cover- 
ing this type of equipment has been 
prepared, submitted in final form to 
the Water Works Practice Committee 
and to the California working com- 
mittee. It has been approved by both 
groups, and is recommended for ap- 
proval by the Board of Directors. 
This proposed standard covers a cate- 
gory which has not been previously 
included in any document issued by 
AWWA. It will meet a need of those 
members whose activities are carried 
on in areas where freezing weather 
does not occur during the winter 
months. [The standard was approved 
by the Board for publication. | 

Butterfly valves. AWWA has ap- 
proved two documents under this cate- 
gory—Rubber-Seated Butterfly Valves 
(C504) and Metal-Seated Butterfly 
Valves (C505). Both of these docu- 
ments were modified in part by the 
committee in May 1957. Their ad- 
vancement to Standard status as of 
Jun. 1, 1958, is recommended. [The 
Board approved. | 

Meters. The committee which has 
in its charge the revision of standards 
for water meters has no activity cur- 
rent relating to revision of the dis- 
placement type, current type, com- 
pound type, fire service type, or eur- 
rent type, propeller driven. The 
committee has completed the Tentative 
AWWA ‘Standard for Testing Cold- 
Water Meters. This was published for 
general circulation in the June 1956 
issue of Willing Water and is now 
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available in booklet form as AWWA 
C705. The document is being held in 
tentative status, subject to criticism 
and comment. If no substantial objec- 
tions are made to the document, it will 
be submitted to the Board for approval 
as standard during the 1958 Annual 
Conference and published in the Jour- 
NAL later in the year. The committee 
has in preparation a meter manual, 
which is intended to be a general out- 
line of recommended procedure for the 
installation, reading, servicing, testing, 
and other details of control of water 
meters. The document gives promise 
of having great value—since meters, as 
is often stated, are the cash registers of 
the water works business. 

Joint Committee on Steel Standpipes 
and Elevated Tanks. This is a joint 
operation with the American Welding 
Society, and now operates under the 
direction of J. O. Jackson as chairman, 
following the retirement from active 
business of the former chairman, H. O. 
Hill. The committee expects to have 
available for consideration shortly a 
revision of the text of the standard 
insofar as it relates to structural details. 

At midyear 1957, the question arose 
concerning the toxicity of lead pigment 
as used in water tank paint. One 
meeting to consider the situation has 
been held in Pittsburgh and one in 
Cincinnati. Representatives of the US 
Public Health Service, the Lead In- 
dustries Assn., the Steel Structures 
Painting Council, and AWWA were 
present at these meetings. There is 
current among the individuals who are 
primarily concerned with toxic ele- 
ments in the environment a considera- 
ble concern over the possibility of cu- 
mulative lead poisoning—from the at- 
mosphere, from foods, and from water. 
In the conference which was held in 
Cincinnati in mid-December, it was 
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pointed out by Dr. Kehoe, of the Ket- 
tering Institute, that the average indi- 
vidual in the US is obtaining about 3 
mg of lead per day in his food, and 
any unnecessary addition to this lead 
intake is undesirable. Chairman Jack- 
son of the joint committee and the Sec- 
retary are seriously concerned over this 
matter, since red lead has been from 
time immemorial a very useful compo- 
onent in paints for water tank metal 
protection. A study is projected which 
will involve periodical examination of 
water taken from tanks painted during 
the year 1958 (in which lead is a com- 
ponent of the internal coating of the 
tank) to ascertain just exactly how 
much and how long lead appears in 
water taken from the tank. At the 
present time, there is no firm basis 
upon which a decision can be made 
concerning the nonuse of lead-base 
paints in interior painting of water 
tanks. It is necessary to have such 
information before a final decision con- 
cerning the details of the text of the 
next recommended procedure for paint- 
ing elevated tanks can be completed. 

Plastics. AWWA continues to par- 
ticipate in the activities of two commit- 
tees relating to the production of plas- 
tic pipe and fittings through its repre- 
sentative, Raymond J. Faust. These 
committees are: [1] a subcommittee 
of the ASME Committee B16—Pipe 
Flanges and Fittings; and [2] the 
ASTM Committee on Plastic Pipe. 
Although progress is being made by 
both committees, neither one has 
brought its work to the point where 
formal consideration needs to be given 
by AWWA to the acceptance of plastic 
pipe tubing or fittings as service line 
materials. 

The Department of Commerce has 
issued two commercial standard docu- 
ments as follows: CS197-57—“Flexi- 
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ble Polyethylene Plastic Pipe,” and 
CS207-57—“Dimensions and Toler- 
ances for Rigid Polyvinyl Chloride 
Pipe.” 

At a meeting of the Board in Janu- 
ary 1957 it was approved that AWWA 
appoint a committee, under Water 
Works Practice Committee jurisdic- 
tion, to evaluate plastic pipe, tubing, 
or fittings whenever it appeared pos- 
sible that such materials could be offi- 
cially included in the AWWA list of 
standards. Since that time has not 
come, no working committee has been 
appointed. 

Manual of Water Quality and Treat- 
ment. Revisions of three chapters of 
the manual were published as follows: 
aeration, August 1955; mixing, floc- 
culation, and settling, September 1955; 
and filtration, July 1956. Reprints of 
these revised chapters are being sent 
to all persons who now purchase a 
copy of the manual as published in 
1951. 

The Water Purification Division 
should be requested to consider 
whether the time has come to estab- 
lish a working committee to prepare a 
complete revision of the Manual of 
Water Quality and Treatment. 

ASCE-AWWA Manual on Filtra- 
tion of Water. This is a manual of 
design in process of development by a 
joint committee headed by Ray L. 
Derby of the Los Angeles Department 
of Water and Power. Sections of this 
manual have been assigned to several 
persons. Some portions of the mate- 
rial are in completed form, and some 
portions are as yet only in preliminary 
form. No date for the issuance of the 
manual has been set. 

Standard Methods for the Examina- 
tion of Water, Sewage and Industrial 
Wastes. The Joint Editorial Commit- 
tee for the 11th edition of Standard 
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Methods has set the deadline of 1960, 
as the date of issuance of the next 
edition. Michael Taras of the De- 
troit Water Department continues to 
represent AWWA on the Joint Edi- 
torial Committee with diligence and 
with intelligence. A number of groups 
of revision subcommittees operating 
under his general direction are listed 
in the 1957 Reference Edition of the 
AWWA Directory. Several sets of 
texts of revised procedures have been 
prepared by the subcommittees and are 
under consideration by those concerned 
with the next edition of Standard 
Methods. 

In the January 1958 JourRNAL, there 
appeared a statement announcing the 
acceptance of the membrane filter pro- 
cedure for bacteriological examination 
of water as an alternate to the standard 
MPN procedure, which appeared in 
the 10th edition of Standard Methods. 
Circumstances relating to the accept- 
ance of the MF procedure by the 
AWWA Executive Committee are 
fully set forth in this statement (p. 72). 

Joint Committee on Uniformity of 
"Methods of Water Examination. This 
agency, established during 1956 and 
including all national associations en- 
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gaged in the development of water ex- 
amination methods, continues its work 
of comparing the current or proposed 
texts for examination of water by the 
various organizations. The value of 
this activity remains to be learned 
through experience. 

Task Group on Artificial Ground 
Water Recharge. Operating under the 
Chairmanship of John J. Baffa, this 
group will present a final report of the 
work it now has in hand at the 1958 
Conference. 

Task Group on Underground Waste 
Disposal and Control. The task group 
assigned this subject, under the Chair- 
manship of Lynn Miller, reported at 
the 1957 Conference. The report 
was published in the October 1957 
JouRNAL. 

ASA Committee B58. This com- 
mittee, assigned the development of 
standards for deep well turbine pumps, 
continues its activities with diligence. 
The committee had several meetings 
during the year, devoted in part to the 
present Standard for Deep Well Ver- 
tical Turbine Pumps (ASA B58.1; 
AWWA A\101) and in part to the de- 
velopment of a standard for submersi- 
ble pumps. 
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Report on Publications 


For the Year Ending December 31, 1957 


A report on the publishing activities of the Association for the year 
ending Dec. 31, 1957, submitted to the AWWA Board of Directors 
on Jan. 26, 1957, by Eric F. Johnson, Asst. Secretary—Publications. 


HE year 1957 was one of excep- 

tional growth for the JouRNAL, 
both in content and in finances, total 
pages pushing well beyond the 3,000 
mark, while paid advertising ap- 
proached 1,100 pages and advertising 
income was $125,000. Only 10 years 
ago, a 2,300-page JourNAL carried 
fewer than 700 pages of advertising, 
from which income totaled only 
$52,000. 

The year was one of growth for the 
other publications, too—Willing Water 
increasing in size by 25 per cent and 
the various books and manuals almost 
all showing a considerable rise in sales 
and income as a result of some direct- 
mail advertising early in the year. 
With sales of 240,000 and 200,000, 
respectively, The Story of Water Sup- 
ply and Your Water Supply continued 
to top the list of AWWA bestsellers. 
And in September another booklet was 
added to the list with completion of the 
revised edition of What Price Water? 
in a format that will permit its use 
as an envelope stuffer or self-mailer. 
Finally, toward the future, editorial 
work was started on the steel pipe 
manual and on the first of the new edu- 
cation manuals. 


1. The Journal 


A detailed picture of JouRNAL con- 
tents, costs, and income for the years 


1953-57 is presented in Tables 1 and 2. 
a. Contents. As suggested above, 
the growth in size of the JourNaAt dur- 
ing 1957 was more than had been 
planned or expected. Estimates for 
the year had been based on an increase 
of 128 pages to bring the 1957 text sec- 
tion up to the 1,650-page goal and to 
make room for some additional ab- 
stracts, as well as the expected increase 
of approximately 50 pages of advertis- 
ing. When the increase in paid adver- 
tising pages more than doubled expec- 
tations, the advertising section had to 
be further expanded, bringing the in- 
crease over 1956 up to 192 pages. 
This made room, too, for the first 100- 
page abstracts section since 1952. 

b. Cost and income. In being larger 
than expected, the 1957 JourNat also 
cost more than budgeted, but the fact 
that its extra size was the result of 
additional advertising meant, of course, 
additional income that more than com- 
pensated for the greater expense. 
Whereas expenditures exceeded the 
budget by only 1.6 per cent, advertis- 
ing income was more than 4 per cent 
above estimates. Helping to push ex- 
penses up, as well as explaining the 
increase in cost per 1,000 pages, was 
the large amount of very expensive 
composition involved in the publication 
of the 1955 survey of operating data 
and its analysis. Contributing also 
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TABLE 1 
Journal Contents, Costs, and Income, 1953-57 


Contents 


Text pages 
P&R pages 


Total pages 


Text articles 
Conference papers 
Section papers 
Contributions 


Reports & official documents 


Total articles 


Abstract pages 


Costs* 
Production $ 5,303 | $ 8,144 |$ 7,505 
Printing 47,217 55,266 64,238 
Paper 15,232 19,033 23,284 


Total costs $ 67,752 | $ 82,443 | $ 95,027 


Total-cost indext A 102.7 125.2 143.9 
Cost per copy 45.9¢ 53.0¢ 57.0¢ 
Cost per 1,000 pages 1:§. 2.19 


Printing rate index 101.9 | 102.5 108.7 
Paper rate indext 104.1 110.1 118.2 


Income 


Advertising $85,076 
Subscriptions $ 7,510 $ 9,879 


856 987 1,092 
100.0 117.7 117.7 
8.34 |$ 7.94 


$115,816 | $124,889* 
$ 10,946 


Total pages paid advertising 
Advertising rate index t 
Cost per 1,000 circulation $ 8.30 $ 


Circulation (avg paid 
per issue) 10,238 11,844 12,639 


Circulation indext 100.0 ‘115.6 123.4 


* At variance with audit figures because of different basis. 
+ 1953 = 100. 


Apr. 1958 ee 563 
Item 1953 1954 1955 1956 1957 : 
1,378 1,366 1,262 1,618 1,646 ; 
1,182 1,258 1,282 1,262 1,426 
a 2,560 2,624 2,544 2,880 3,072 
21 24 23 54 28 : 

61 67 90 60 83 

24 36 19 50 33 
pe 33 18 13 15 17 
139 145 145 179 161 
a 85 75 72 55 100 
3 


TABLE 2 
Relation of Journal Cost to Advertising 
Income, 1953-58 
Total Adver- Dollar Percent- 


1953 66,045| 85,076; 19,031 | 28.8 
1954 65,987 | 100,951 | 34,964 | 53.0 
1955 67,752 | 107,209| 39,457 | 58.2 
1956 82,442 | 115,816] 33,374 | 40.4 
1957 95,034 | 124,889} 29,855 | 31.5 
1958* | 100,000 | 130,000} 30,000 | 30.0 


* Budget figures. 


were significant increases in the over- 
all printing and paper rates. 

c. The future. With the present 
number of text pages apparently ade- 
quate for the number of papers now 
suitable for publication, it is expected 
to continue this section on the same 
basis during 1958. In expectation of 
a tapering off in the growth of adver- 
tising, partly because of current busi- 
ness conditions and partly as a result 
of a rate increase effective in January 
1958, only a small increase in the ad- 
vertising portion of the JouRNAL seems 
probable. Thus, it is expected that 
total pages in 1958 can be held to 
3,104, only 32 pages more than in 1957. 
Even this small increase in size, com- 
bined with the increase in circulation 
through membership growth and the 
probable further rises in paper and 
production prices, is expected to result 
in an overall cost increase of approxi- 
mately 5 per cent, bringing the total 
Journat budget to $100,000 for the 
year, with advertising income esti- 
mated to reach $130,000. 

Looking further ahead, the staff has, 
at the suggestion of the Finance Com- 
mittee, made a study of JourNaAL ad- 
vertising rates compared with the rates 
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of other publications in the field, as 
well as association publications in other 
fields. The study has confirmed the 
fact that JouRNAL rates are by far the 
lowest in the field and has indicated 
that they are probably a good bit lower 
than they need to be to encourage a 
maximum of advertising as an addi- 
tional source of information to mem- 
bers or to maintain the JouRNAL’s non- 
commercial position in the field. A 
full report, with recommendations for 
corrective action, has been submitted 
to the Finance Committee for study. 


2. The Directory 


A comparison of the 1957 Directory 
with previous Reference Editions (see 
Table 3) indicates that, being both 
larger and more expensive, it was 
barely able to make ends meet, even 
with a healthy growth in advertising 
income. Nevertheless, by virtue of its 
net cost of —0.1 cent, it became the 
second Directory issue for which in- 
come has exceeded costs of printing 
and production. 


TABLE 3 


Comparative Data on Directory Reference 
Editions, 1953-57 


Item 1953 1955 1957 
Total pages 136 176 192 
Number of copies 
printed 12,330 | 13,990 | 15,901 
Total cost $4,416 | $5,893 | $7,384 
Cost per 1,000 
pages $ 2.56|$ 2.34] $ 2.37 
Cost per copy 35.8¢| 42.1¢| 46.4¢ 


Total pages paid 
advertising 44 57 64 
Advertising income | $3,841 | $6,266 | $7,397 


Net cost per copy 4.7¢| —2.7¢| —0.1¢ 
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In 1958, with the much more expen- 
sive Membership List Edition sched- 
uled, it is expected that income will 
cover only half the $15,000 cost, leav- 
ing net cost in the neighborhood of 60 
cents per copy. Looking toward an 
eventual reduction of the amount of 
labor required to publish the member- 
ship lists, as well as to a reduction of 
the possibilities for error, the staff has 
this year set up a new procedure for 
verifying Directory listings. Just how 
well the system will work remains to 
be seen; but the fact that it follows the 
principle of the telephone company in 
sending each member a copy of his pre- 
vious listing for correction may sug- 
gest just how big a task this edition of 
the Directory is becoming. 


3. Standards and Reprints 


New standards issued during 1957 
included those on meter testing 
(C705), the revised and expanded 


manual for computation of strength and 
thickness of cast-iron pipe (ASA 
A21.1, AWWA C101), and a revision 
of the steel pipe coating standards 


(C203). Although income from sales 
of standards was down slightly, from 
$16,000 to $14,400, the fact that fewer 
bulk sales were made indicated a con- 
siderable increase in the number of 
sales, and, thus, in the growing popu- 
larity of AWWA standards. 

Reprint sales during the year 
jumped more than 45 per cent, from 
$5,850 to $8,600. As the reasons for 
this growth were qualitative, they are 
a little difficult to determine. It ap- 
pears, however, that no one article or 
series was responsible ; but such useful 
papers as the “water conditioner” 
evaluation, the survey of operating 
data, and the series on the California 
Water Plan contributed greatly. 
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4. Willing Water 


Still a bimonthly in 1957, Willing 
Water increased its content 25 per cent 
by the enlargement of three issues to 
the 12-page size. Again a greater 
variety of subject matter was included, 
public relations material being supple- 
mented by articles on water policy, 
standards, fluoridation, highway re- 
location problems, and safety. In all, 
three conference and seven section 
meeting presentations were included 
with the usual special feature material. 
The additional pages and additional 
copies, plus an «increase in printing 
and mailing costs, boosted the 1957 
Willing Water expenditure to $7,100, 
compared with approximately $5,000 
in 1956 and earlier years. 

The direction in which the Willing 
Water bulletin should move in the fu- 
ture is not now entirely clear. Cer- 
tainly it must play an important part in 
the new public information program as 
a means of keeping water utilities sup- 
plied with material and ideas for their 
cooperative activity. On the other 
hand, in such items as the statements 
on water resources policy, standards, 
highway legislation, and the abstract of 
the fluoridation panel, it has proved 
itself a most useful medium for getting 
information to the membership in a 
hurry. With the thought of answering 
both these requirements and providing 
as well a forum for the dissemination 
of information of the “actual experi- 
ence” type, consideration has been 
given to the possibility of expanding 
Willing Water to a monthly publica- 
tion of perhaps 16 pages, which would 
include not only such material as noted 
above but the promotional material on 
conventions and book sales, special bul- 
letins on defense, reports on board 
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meetings, and similar material now is- 
sued as separate brochures or broad- 
sides. Set up on this basis and entered 
as second-class matter, to reduce mail- 
ing costs, 192 pages of Willing Water 
per year—that is twelve 16-page is- 
sues—could be distributed at a cost of 
approximately $17,000. Actually, this 
would mean a net increase of less than 
$6,000 in expenditures, for the cost of 
Willing Water plus convention promo- 
tion and other special bulletins during 
1957 totaled approximately $11,600. 
It is felt that such an expanded Willing 
Water would make a very worthwhile 
addition to the benefits of AWWA 


membership. 


TABLE 4 
Summary Data on Public Relations Booklets Through 1957 


Jour. AWWA 


5. Booklets 


Combined distribution of the three 
booklets now available for the use of 
AWWA members in their public rela- 
tions activities approached the half- 
million mark in 1957. And, of this 
distribution, the new What Price 
Water? had time to contribute only 
about 40,000, indicating the continuing 
popularity of the old favorites. A sum- 
mary of booklet sales, cost, and income 
figures is presented in Table 4. 

a. The Story of Water Supply. A\l- 
though no special promotion other than 
the normal followup of teacher requests 
was undertaken during the year, 
240,000 copies of the booklet were sold. 


No. No. 
Booklet Printed Sold 


Production 
Inventory 
$ 


Story of Water Supply 1,200,000 | 1,108,800 | 91,200 | 29,715.37 | 48,642.18 | 1,632.48 

Your Water Supply 920,585 874,485 | 46,100 | 14,721.27 | 22,422.97 | 597.00 

What Price Water? 50,000 40,600 | 9,400 | 1,880.51 882.37 | 207.18 


In view of the fact that such a 
change in Willing Water must be co- 
ordinated with the public information 
activities approved by the Board (see 
the Public Information Committee re- 
port appearing in this issue, p. 453), 
that the production details and the 
printing contracts to make the change 
will require some time, and that a re- 
organization of staff assignments and 
time will be required, it is felt that 
the proposed expansion cannot be 
undertaken at least until July 1958. 
[The Board approved both the expan- 
sion and the necessary budget to per- 
mit it to go into effect in the latter part 
of 1958.] 


Repeat orders constituted a large part 
of these sales, but it is expected soon 
to do some further promotion to bring 
the usefulness of this tool to the atten- 
tion of additional members. 

b. Your Water Supply. Through 
the mailing of a copy of a slightly re- 
vised Your Water Supply to each 
member in August, sales of this book- 
let were increased to the point where 
three printings, totaling 230,000 copies, 
were required during the year. Al- 
though the printing cost for these 
copies was increased by 70 cents per 
1,000, the price to members was not 
raised. The imprinting price schedule, 
however, had to be revised, as the im- 
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printing procedure was changed to im- 
prove service. 

c. What Price Water? Issued in 
September was a 12-page 4 x 9-in. 
booklet entitled What Price Water? 
A revision of a brochure originally 
published 10 years ago, the text of this 
booklet is designed to assist water utili- 
ties in convincing their customers of 
the importance of water supply and the 
need for higher rates. Suitable for en- 
closure in a standard business envelope 
or for use as a self-mailer, the new 
booklet was introduced to members by 
a sample sent out with the October 
Willing Water mailing. 
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ties for their public relations activities 
are a number of other aids, which in- 
clude newspaper mats and electrotypes, 
posters, postal meter advertisements, 
decalcomanias, novelties, and various 
Willing Water reprints. Sales of all 
these increased during the year, follow- 
ing the issuance of a new catalog in 
October. The items continue to be a 
useful, if relatively minor, addition to 
the services provided by the Association. 


6. Books 


The order form for other books that 
accompanied the announcement of the 
1940-55 Journal Index in February 


TABLE 5 
Summary Data on Current AWWA Books and Manuals 


Book 


Inventory 


Un- 


Manual of Accounting 
Survival and Retirement 
Ouest for Pure Water 
Water Quality and Treat- 

ment (2nd edition) 
1940-55 Index 


490 
491 


2,000 


Manual 


Water Rates (M1) 
Silent Service (M2) 
Safety Practice (M3) 


1,331 
614 | 1,924 
1,728 | 1,272 


Although this edition was specifically 
designed to sell at low enough prices 
(ranging down to less than 2.5 cents 
per copy) to attract wide distribution, 
orders to date have almost all been 
for small lots, presumably for special 
rather than general distribution. It is 
still too early to tell, however, whether 
or not What Price Water? will prove 
as useful a public relations tool as the 
earlier booklets. 

d. Other public relations aids. In 
addition to the booklets offered to utiii- 


1957 resulted in an increase in sales 
of all books over the 1956 record. Al- 
though no additional books were pub- 
lished during the year, the index was 
new as far as sales are concerned, and 
there were new bindings required for 
both Water Quality and Treatment and 
the Survival and Retirement book. 
Complete sales and financial data on 
the five current titles published by the 
Association are included in Table 5, 
and reviewed below is the 1957 record 
of each of these books and of Standard 


|| 
| 
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| 
i! 
| Produc. Value of 
ear on nven- 
Printed | Bound | Sold Sales | | tory on 
lished ma Expense Hand 
Bound bound $ 
1938 1,898 1,898 | 1,740 158 3,437.09 | 6,058.65 235.42 ‘ 
1946 3,006 2,509 | 2,217 292 || 5,175.50) 6,297.17 975.07 
1948 2,512 | 2,021 | 1,821 | 200 8,730.30 | 7,802.63| 897.35 
9,300 | 5,533 | 5,194 339 | 3,757 | 15,144.78 | 22,525.82 | 2,319.20 
1956 3,500 | 1,500 667 833 | HMM | 4,393.81] 2,668.55 | 2,431.72 
1954 2,200 2,200 984.60| 1,318.60 205.08 Eh 
1955 5,038 2,538 2,500 1,060.11 655.62 769.18 : 
1956 3,000 | 3,000 1,356.51 | 2,099.95 $25.39 a 
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Methods, which is distributed by the 
American Public Health Association : 

a. Manual of Water Works Ac- 
counting. Sales: 118 copies in 1957; 
87 in 1956; 121 in 1955; 84 in 1954; 
32 in 1953. 

b. Survival and Retirement Experi- 
ence With Water Works Facilities. 
Sales: 105 copies in 1957; 43 in 1956; 
103 in 1955; 68 in 1954; 51 in 1953. 

c. The Quest for Pure Water. 
Sales: 97 copies in 1957; 48 in 1956; 
84 in 1955; 77 in 1954; 52 in 1953. 

d. Water Quality and Treatment. 
Sales : 482 copies in 1957 ; 423 in 1956; 
544 in 1955; 539 in 1954; 425 in 1953. 

With only 339 copies on hand at the 
end of the year, a new binding may be 
required during 1958. It is now more 
than 7 years since this book was pub- 
lished and more than 8 years since the 
text was written. In that time there 
have been many changes in water treat- 
ment practice—many more than have 
been covered in the revised chapters on 
filtration, sedimentation, and aeration 
now being distributed with the book. 
If the book is to keep its reputation as 
an authoritative text on water treat- 
ment and its customers as a college 
textbook, work on the third edition 
should be undertaken during 1958. 
The Water Works Practice Committee 
has this recommendation in mind and 
action on the matter is impending. 
(Although a considerable stock of the 
second edition remains, these books do 
not represent any large investment. 
They are unbound copies that were run 
off in a larger quantity than necessary 
to permit releasing the type metal at 
a time when that was scarce. They 
should not now be considered an argu- 
ment for delaying a new edition. ) 

e. Index to Journal AWWA (1940- 
55). Sales of the new JourNnat index, 
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which was issued in late December 
1956, totaled 664 copies during 1957, 
falling a little short of staff hopes, if 
not expectation. Since the hopes of 
the staff are based in some part on the 
conviction that its load of inquiries 
could be reduced tremendously if mem- 
bers had, and used, the index, its 1,000 
goal for 1957 was apparently 34 per 
cent wishful thinking. At any rate the 
index as a key to 16 years of valuable 
information will undoubtedly be in de- 
mand for a number of years, during 
which it is expected that the income 
will catch up with production and sales 


expense. 

Of the 1881-1939 Index, 60 copies 
were sold, leaving only 34 in stock. 

f. Standard Methods for the Exami- 
nation of Water, Sewage, and Indus- 
trial Wastes. Sales of the tenth edition 
during 1957 totaled 3,240 copies, 
bringing total distribution of that edi- 
tion to slightly more than 15,000 in the 
3 years since its publication, compared 
with sales of 22,000 for the ninth edi- 
tion in 9 years. 

The tempo of activity on the elev- 
enth edition increased during the year, 
the Joint Editorial Board meeting 
twice and carrying on an active corre- 
spondence between meetings. At its 
meetings a detailed schedule keyed to 
publication of the new edition in 1960 
and a procedure for development, re- 
view, and approval of the methods to 
be included were established. Mean- 
while, within the AWWA Standard 
Methods Committee, Chairman Mi- 
chael J. Taras has been especially busy 
in getting his various subcommittees in 
motion to meet a Jan. 1, 1959, deadline 
for submission of all methods. One of 
the methods proposed for inclusion in 
the new edition—that for methane— 
was published in the August 1957 
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JourNAL, and in the coming year other 
newly proposed methods are scheduled 


to appear. 


7. Manuals 


Like the books, the manuais profited 
in sales by advertisement on the direct- 
mail order form. Their full sales 
and financial records are included in 
Table 5. 

a. Water Rates Manual. Sales: 476 
copies in 1957; 167 in 1956; 478 in 
1955; 210 in 1954. To meet the de- 
mand of sales that matched its best 
year, a new printing of 1,200 copies 
of this manual was produced. As 
the Association owns the type, it will 
be possible to keep this title in stock 
continuously. 

b. Silent Service Is Not Enough! 
Sales : 259 copies in 1957; 43 in 1956; 
312 in 1955. Although sales of this 
manual improved with promotion dur- 
ing the year, the book is one that 
should be more generally used. It may 
be expected that the public information 
campaign will help in calling its availa- 
bility to the attention of those who 
need it. 

c. Safety Practice Manual. Sales: 
738 in 1957; 990 in 1956. In its sec- 
ond printing already, this manual 
promises to maintain its popularity as 
the safety award program and other 
activities of the Safety Committee con- 
tinue. On this manual, too, the Asso- 
ciation owns the type and will, thus. 
be able to continue reprinting as long 
as the demand continues. 

d. Steel pipe manual. At the end 
of the year, editorial work on the new 
steel pipe manual, which will be more 
or less a counterpart of the cast-iron 
pipe manual (ASA A21.1, AWWA 
C101), was begun. Estimated to total 
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200 pages and cost approximately 
$6,000, this manual will be a major 
editorial job. Working together with 
Russell E. Barnard, who has been the 
editorial coordinator for the committee, 
however, the staff expects to get this 
addition to the list of AWWA manuals 
into print before the end of 1958. 

e. Educational manuals. Because a 
large amount of duplication was in- 
volved in the original outline of six 
short-course manuals, the Education 
Committee, at its meeting during the 
1957 Annual Conference last May, 
agreed to consolidate the material 
available into four manuals covering 
the field: development of water supply. 
treatment of water. distribution of 
water, and water utility management. 
Of these four, the management manual 
has been all but completed and is now 
in the hands of the editorial staff. The 
distribution manual at the moment is 
in the hands of a technical coordinator, 
whose work can be completed as re- 
quired by the editorial staff. The other 
two manuals will not be available for 
publication until 1959. 

Tentatively, a budget of $2,500 has 
been suggested for 1958. This esti- 
mate is based on the assumption that 
only the management manual will be 
completed during the year. Although 
the desirability of getting these man- 
uals into circulation at the earliest pos- 
sible date is well recognized, the job 
of editing such compilations of contri- 
butions is anything but a routine one. 
Under the present setup, there is a 
shortage of staff capable of undertaking 
the job and, in competition with the 
proposed expansion of Willing Water, 
the publication of the Membership List 
Edition of the Directory under a new 
system, the production of the steel pipe 
manual, and the undertaking of an un- 
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known quantity of publication activity 
in connection with the public informa- 
tion program, the job’s being done de- 
pends upon the priority assigned in 
planning the time of the staff. A par- 
ticular effort will be made, however, 
to get the management manual into 
print during 1958. 


8. Staff 


A limiting factor in too many of the 
publication activities appears to be staff 
time. Staff time, of course, represents 
money, but many of the activities that 
await doing could undoubtedly pay for 
themselves and the staff time involved. 
Various means of augmenting staff 
time for important activities, such as 
reorganization of the publication staff, 
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have been considered, but because the 
nature of the new public information 
program will have an important effect 
upon staff activities as a whole, definite 
reorganization must be based on the 
changes thereby effected. In any case, 
the growth of the Association, of the 
publications themselves, and of the pro- 
duction and advertising activities con-. 
nected with them, together with the 
new publications projects into which 
the Association could profitably enter, 
have combined to make it necessary to 
increase the staff in the near future. 
[To provide for this growth factor, as 
well as the proposed expansion of 
Willing Water, the Board approved 
the employment of an additional staff 
member. ] 
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Report of the Audit of Association Funds 
For the Year Ending December 31, 1957. 


To the Members of the American Water Works Association: 


The By-Laws require that the Secretary have an audit made annually of 
the books of the Association. 


The records for 1957 have been examined by the staff of Louis D. Blum & 
Co. The complete record of that examination follows. 


Audits have been published in the JourNnat annually since 1937. They 
have appeared either in the March or April issue. 


Respectfully submitted, 
Harry E. Jorpan 
Secretary 


January 28, 1958 


To THE AMERICAN WaTER Works ASSOCIATION: 


We have examined the balance sheet of the American Water Works Association 
as of December 31, 1957, and the related statements of income and surplus for the 
year then ended. Our examination was made in accordance with generally accepted 
auditing standards, and accordingly included such tests of the accounting records and 
such other auditing procedures as we considered necessary in the circumstances. 


In our opinion, the accompanying balance sheet as of December 31, 1957, and the 
related statements of income and surplus present fairly the financial position of the 
American Water Works Association at that date and the results of its operations for 
the year then ended, in conformity with generally accepted accounting principles 
applied on a basis consistent with that of the preceding year. 


(Signed) 


Louis D. Brum & Co. 
Certified Public Accountants 
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EXHIBIT A—BaLance SHEET 
DECEMBER 31, 1957 


Accounts Receivable: 
The Story of Water Supply (booklet)....................... 1,270.42 


Water Quality and Treatment (book)....................... 2,319.20 

Manual of Water Works Accounting (book)................. 250.32 

Water Rates Manual (manual).......................0-005 205.08 

Survival and Retirement (book).....................0.2.0055 975.07 

Cumulative Index—1881-1939....... ee 40.80 

Cumulative Index—1940-1955.... 2,431.72 

The Story of Water Supply (booklet)....................... 1,632.48 

Silent Service Is Not Enough! (manual)..................... 769.18 

Safety Practice for Water Utilities (manual)................. 525.39 

Back Issues—Journal—vVol. 1-49, inclusive (42,852 copies)... . —* 

Back Issues—Proceedings—1881-—1913, inclusive (240 copies)... —* 28,976.50 


Payable to American Water Works Association Pension System............... 10,000.00 


* Back issues of Journals and Proceedings are inventoried but no money values are assigned to them for 
balance sheet purposes inasmuch as the entire costs were charged off during the year of publication. The quantity 
shown is in accordance with a tabulation supplied by the Association's printer. 

we + Secured by the assignment of the income of a U. S, Savings Bond, Series G, and maturity redemption value 
of such bond in the amount of $10,000.00. 


Assets 
Accrued Interest om 
Inventories 
Paper stock 
4 
Tora, A. 
Liabilities and Surplus 
048.50 
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EXHIBIT A, ScHEDULE 1—INVESTMENTS, DECEMBER 31, 1957 


Interest Principal Quoted Market or 
Description Rate Amount Cost Redemption Value 
% Dec. 31, 1957 


Foreign Securities : 
Province of Ontario $ 1,000.00 | $ 732.50 | $ 997.50* 
Dominion of Canada, 

6th Victory Loan 2,000.00 2,000.00 1.988.75t 
Hydro Electric Power Com- 
mission of Ontario ; 5,000.00 5,075.00 4,437.50 
Province of Ontario 2,000.00 2,022.50 1,867.50t 
Hydro Electric Power Com- 
mission of Ontario 2,000.00 2,020.00 1,857.50t 
Dominion of Canada 5,000.00 4,775.00 4,787.50t 


United States Securities: 

US Savings Bonds, Series: 
10,000.00 9,860.00f§ 
3,000.00 3,000.00 
12,000.00 11,832.00} 
7,000.00 6,874.00 
7,500.00 7,297.50t 
2,500.00 2,402.50f 
1,000.00 958.00f 
5,000.00 4,830.00t 
2,000.00 1,938.00t 
20,000.00 19,380.00f 
5,000.00 4,845.00t 
10,000.00 9,710.00t 
10,000.00 9,920.00t 
US Treasury Bond 10,000.00 10,825.00 
US Treasury Bill ,000. 9,920.60 9,942.35t 


Utilities: 
Consumers Power Company 


5,000.00 5,431.25 5,406.25 


Pacific Gas and Electric 
Co. Bonds 3 5,000.00 5,362.50 5,293.75 


American Telephone and 
Telegraph Bonds 5,000.00 5,406.25 5,406.25 


$147,000.00 | $147,745.60 | $145,656.85 


* This security is payable in United States funds. 
+ These securities are payable in Canadian funds. Market value represents value in New York in United 


States funds. 

These amounts represent ae ge value on Dec. 31, 1957. 

Redemption value and income of this security assigned to to American Water Works Association Pen- 
sion 


ystem. 
EXHIBIT B—StTaTEMENT OF INCOME AND EXPENSES 


FOR THE YEAR ENDED DECEMBER 31, 1957 
Operating Income: 

Annual dues $127,594.47 
Advertising—J ournal 124,765.94 
Advertising—Directory 7,396.50 
Subscriptions to Journal 10,835.15 

Convention: 
Registration fees 35,237.50 
Ticket sales 3,379.25 
60.00 


$309,268.81 


| 
Bonds 4.75 
Oreratinc Income (carried forward).................. ; 
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OPERATING INCOME (brought forward) 


Water and Sewage Works Manufacturers Assn 


Interest and dividends on investments 
Miscellaneous income 


Publication Income: 
Water Quality and Treatment (book) 


One-third of profit from sales of Standard Methods (book)... 


Manual of Water Works Accounting (book) 


Water Rates Manual (manual) 
Sundry standards 


Proceedings and Journals 


Quest for Pure Water (book) 


Survival and Retirement (book) 


Willing Water novelties 


Silent Service Is Not Enough! (manual) 


Public relations material. . ‘Hs 
Your Water Supply (booklet) 
The Story of Water Supply (booklet) 


Cumulative Index—1881-1939 
Cumulative Index—1940-1955 


Safety Practice for Water Utilities (manual) 


What Price Water (booklet) 


Operating Expenses: 
Directors’ and Executive Committee Meetings: 


Travel expense 
Stenographic expense 


Administrative Expenses: 
Office supplies and services.................. 
Membership promotion..................... 
Pension—Secretary Emeritus 
Contributions to pension system 
Legal and auditing expenses................. 
General and special travel 
Federal activities 


$ 8,675.61 
311.60 


18,196.28 
608.56 
2,500.00 
6,840.70 
6,807.40 
3,073.43 
323.97 
827.07 
2,500.00 


Division and Section Expenses: 


Section—membership allotment 
Section—travel expense 
Section—general expense 


23,088.76 
5,871.23 
857.59 


OPERATING ExPENsEs (carried forward) 
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7,500.00 
4,239.01 
4,710.59 
414.70 
914.60 
INcoME (carried $375,840.54 
| 
Secretary's special expense.................. 55,177.41 
ee 
29,817.58 
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Income (brought 
OpeRATING Expenses (brought forward).............. $195,703.99 
Journal: 


Membership Dues in Other Associations.................... 2,638.00 
Depreciation of Office Equipment.......... 2,710.78 

Total OPERATING $335,449.50 
Cost of Publications Sold: 
Water Quality and Treatment (book).......... $ 802.17 
Standard Methods (book).................... 375.73 
Manual of Water Works Accounting (book)....... 211.46 
Proceedings and Journals..................... 53.75 
Quest for Pure Water (book).................. 207.55 
Survival and Retirement (book)............... 201.07 
Willing Water novelties...................... 436.71 
Silent Service Is Not Enough! (manual)........ 144.25 
Public relations material...................... 1,108.91 
Your Water Supply (booklet)................. 3,526.44 
The Story of Water Supply (booklet).......... 5,279.75 
Cumulative Index—1881-1939................ 72.00 
Cumulative Index—i940-1955................ 1,821.25 
Safety Practice for Water Utilities (manual)... . 251.79 
Special handling and postage charges........... 1,948.29 
What Price Water (beoklet).................. 1,673.33 
In Service Training Manual................... 102.10 


Research promotion...... 3,941.93 
1955 Operating Survey....................... 500.00 
Net Income for the Year (Transferred to Exhibit C)........................ $ (3,577.59)* 


* Negative figure. 


EXHIBIT C—Sratement or SURPLUS FOR THE 
Year EnpDED DECEMBER 31, 1957 


Add: Net income for the year, per Exhibit B (loss)........................ (3,577.59) 


Balance, December 31, 1957, per Exhibit A... 


Director 
Convention: 
Genera 
Development Activities: 
§ $180,845.33 
— 
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American Water Works Association Pension System 


BALANCE SHEET— DECEMBER 31, 1957 


FUND 


Liabilities and Reserve for Future Benefits 


Liability for refund of employees’ contributions plus earned interest............ 
Due to American Water Works Association 


Tora LIABILITIES AND RESERVE 


STATEMENT OF RECEIPTS AND DISBURSEMENTS FOR THE YEAR 1957 


Jour. AWWA 


1,321.00 
783.33 
119,873.75 


$121,978.08 


$ 11,875.76 
110,058.57 


$121,978.08 


43.75 


Item 


Cash 


Liability for 
Reserve for Refund of 
Future Benefits Employees’ 


Contributions 


Receipts: 
Association contributions........ 
Employees’ contributions........ 
Interest on bonds............... 
Interest on savings account...... 


Investment in bonds............ 

Refund of contributions 

Audit and legal expense......... 


Adjustments for Non-Cash Items: 
Interest credited to 
employees accounts........... 
Interest accrued on bonds, 
Interest accrued on bonds 


Additions to accounts for year... .. 
Balance, January 1, 1957.......... 


Balance, December 31, 1957....... 


$ 6,840.70 
2,117.89 

$ 2,793.31 
115.46 


$ 6,840.70 — 
2,117.89 
2,749.56 
115.46 — 


11,867.36 


9,705.72 2,117.89 


11,873.75 


328.35 
50.00 
91.90 


50.00 
91.90 


12,344.00 


141.90 


(476.64)* 


9,563.82 


(293.40)* 
(673.95)*t 
783.33t 


(184.02)* 293.40 


(476.64)* 9,379.80 2,082.94 43.75 
1,797.64 100,678.77 9,792.82 — 
$ 1,321.00 | $110,058.57 $11,875.76 | $43.75 


* Negative figure. 


Accrued interest receivable as per balance sheet Dec. 31, 1956. 
Accrued interest receivable as per balance sheet Dec. 31, 1957. 


| 
Assets 
43.75 
Disbursements: 
328.35 — 
| Excess of Cash Disbursements 
| 


AWWA SECTION MEMBERSHIP AWARDS 


SCHEDULE 1—INVESTMENTS, DECEMBER 31, 1957 


Description 


Bonds Registered in Name of 


Administrative Committee : 


American Telephone & 
Telegraph bonds. . 


Bond Registered in Name of Associa- 
tion and Assigned to Administrative 


Interest Rate 


n 
wn 


$ 10,000.00* 


Cost 


Maturity 
Date 


10,000.00* 
14,000.00* 
9,000.00* 
17,000.00* 
9,000.00* 
9,000.00* 
20,000.00* 


5,393.75T§ 
6,480.00f§ 


10,000.00 


$119,873.75 


* © Redemption value on Dec. 31, 1957:$95, pes 00. 
+ Market value on Dec. 31, 1957 $5,406.2 
Market value on Dec. 31, 1987.90 


1957 Section Membership Awards 


Acquired in 1957. 


Hill Cup 


Henshaw Cup 


Section 


Section 


Kentucky-Tennessee 
Kansas 


Missouri 

North Carolina 
Alabama- Mississippi 
Racky Mountain 
Virginia 

Wisconsin 

lowa 
Nebraska 
West Virginia 
Arizo’ 


na 
Montana 
Cuban 


lowa 

Rocky Mountain 
Kentucky- Tennessee 
New Jersey 

Indiana 


Canadian 
California 
Pacific-Northwest 
Michigan 
Montana 

Illinois 
Southeastern 


Virginia 

Alabama- Mississippi 
Wisconsin 

North Central 
Pennsylvania 
Florida 

Nebraska 

North Carolina 
Southwest 

West Virginia 


Pacific Northwe$ 
Rocky Mountai: 
Arizona 


North Carolina 

Southeastern 

est Virginia 

Kansas 


Tennessee 
ichigan 

Virginia 

Nebraska 

New York 

Chesapeake 

New Jersey 

Florida 

North Central 


* Numbers of members, 


Percentage of members saenane at annual meeting. 


Weighted gain in membership. 
Minus score. 


Data not available or section not competing. 
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1967 
Consumers Power Company 
Committee : 
Section Score* Scoret Scoret 
California 1,424 30.264 
Southwest 1,031 27.497 ; 
New York 866 19,198 
Canadian 700 18.585 lowa ‘ 
Illinois 616 18,208 Montana 
Pennsylvania 551 17.980 Ohio - 
Indiana 508 17.625 Wisconsin 
Ohio 497 16,110 Indiana 
New Jersey 493 16.056 
Pacific-Northwest 462 15:984 
Michigan 452 15.827 
Florida 330 ; 14.260 
Southeastern 304 Kansas 13.320 7 
Chesapeake 282 Chesapeake | 12,980 
North Central 259 Arizona 10.500 
New England 258 Ohio 8.856 ; 
| | 
235 New York 7.424 
227 Cuba 7.248 
; 220 New England 6.732 
217 6.728 : 
213 5.628 
210 5.558 1nois 
201 2.552 Southwest 
179 2.296 Pennsylvania | 
106 California 
96 Canadian 
84 Cuban 
62 Missouri + 
57 New England 
i 
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AWWA Membership Growth 


Membership Statement—Year of 1957 


Jour. AWWA 


Active 


Cor- 
porate 


Munic. 
Serv 
Sub- 

scriber 


ciate 


Life 


Junior | Total 


Gains: 
New, 1957 


Losses: 


Total members, Dec. 31, 1956... . 
Change of grade, 1957........... 


Resignations and deaths, 1957. . 
Dropped for nonpayment, 1957. 


TotraL MemBERs, Dec. 31, 1957.. 


922 


246 


11,073 


83 6 


922 


65 


246 


36 


11,073 


1,426 
95 


993 


—8 
—43 


12,594 


— 243 
—699 


942 


42 


11,652 


20 


579 


Comparative Statement—Gains and Losses—25-Year Period 


Resignations 
and Deaths 


Suspended for 
Nonpayment 


Dues 


Gain or Loss 


New Reinstated 
271 66 
565 42 
311 53 
515 86 
520 59 
578 64 
514 58 
480 92 
570 59 
769 88 
734 92 
543 56 
816 79 
933 74 
847 8i 

1,083 75 
852 58 

1,090 63 

1,005 66 

1,077 99 

1,160 69 

1,244 90 

1,424 118 


159 


234 
122 
190 
218 
139 
140 
179 
212 
236 
233 
198 
171 
235 
324 
349 
347 
323 
421 
441 
505 
370 
493 
578 
611 
699 


orary 
; —42 4 ag 
9,071; | | 364 | 378| #47 | | 
Reinstated, 1957.............. 4 2 || 
10,446] MM | 286 | 378 | 45 380| 6 | 
9,008) ME) 271 | 365 | | 6O | 
25 1 1 27/| 10 
Total Mem- 
Year | bers End 
1933 = 169— 2,221 
. 1934 86 129+ 2,350 
1935 85 3324 2,682 
1936 104 42+ 2,724 
1937 122 340+ 3,064 
1938 144 295+ 3,359 
1939 122 351+ 3,710 
1940 113 247+ 3,957 
1941 118 220+ 4,177 
1942 132 264+ 4,441 
1943 130 529+ 4,970 
. 1944 140 515+ 5,485 
; 1945 111 253+ 5,738 
1946 168 403+ 6,141 
1947 143 515+ 6,656 
1948 207 374+ 7,030 
1949 196 639+ 7,669 
1950 128 361+ 8,070 
1951 199 513+ 8,583 
. 1952 232 334+ 8,917 
1953 263 5434+ 9,460 
. 1954 256 480+ 9,940 
1955 270 486+ 10,426 
1956 284 555+ 11,073 
1957 1,425 96 243 579+ 11,652 
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AQUA NUCHAR can do its job of making water 
palatable only if you use it properly. Attempts 
to employ minimum dosages to meet maximum 
requirements will defeat your purpose. 

Odor concentrations can be controlled within 
palatable limits by running periodic Threshold 
Odor Tests throughout the day and varying the 
AQUA NUCHAR dosage accordingly. 

If you are plagued by the problem of taste and 
odor in your water, our technical staff will be 
happy to survey your plant and advise you on 
how to make—and keep—your water palatabie. 
Just write or phone today. 


Broad & Chestnut Sts a. 7, Pa division west virginia pulp and paper company 


Water 
AQU roperly 
i 
GOOD CARBON:GOOD WATER-GOOD WILL 
Cleveland 20, 
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TRIDENT 
METERS 


It takes money to maintain the water supply 
your community expects. It's vitally important 
to make sure all the water pumped is paid for 
. .. by using accurate meters . . . and by keep- 
ing these meters in good repair. 

Trident meters are built to hold accuracy 
longer, so you receive all the revenue you 
should. They're built to be easier to repair, so 
your shop time and expenses are cut down. 
They're designed so that the newest parts fit 
the oldest meters ... simplifying your repair 


NEPTUNE METER COMPANY 
19 West 50th Street * New York 20, N. Y. 


NEPTUNE METERS, LTD. 
1430 Lakeshore Road * Toronto 14, Ontario 


Branch Offices in Principal 
American ond Canadian Cities 


parts problem, helping you to get accurate, 
thoroughly modern performance from your 
oldest meters. 

For more than 50 years, Neptune has built 
fine meters designed to earn. more and cost 
less. Many 50-year-old Tridents are still in 
service... perhaps in your own community 
... living proof that the Tridents you buy to- 
day will be a credit to your water system for 
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DAWWAS is what they will be 
calling Big D for the week of Apr. 
20-25 when 3,000 water works men 
and their wives take over the town, 
from the halls of Memorial Auditorium 
to the stores of Neiman-Marcus. And 
this 78th of AWWA’s annual confer- 
ences promises to be first in fact, fun, 
and fellowship, the Southwest Section 
hosts having given their AWWA 
duties highest priority for many, 
many months. Out of their endeav- 
ors have come: fifteen technical ses- 
sions crammed full of information and 
interest; a 200-booth exhibit wherein 
at least 100 manufacturers will spread 
their finest wares; four evenings of 
entertainment planned and executed in 
true Texas tempo; and a host of other 
attractions as well as distractions— 
committee meetings, bull sessions, par- 
ties, tours, steaks—the works! As a 
matter of fact, we’ve even heard it 
rumored that those sunshading South- 
west hats are, in honor of Water 
Works Week 1958, to be called ten- 
gallon hats! 

Texas is BIG, Big D is BIG— 
there’s room for everyone—there’s 
plenty for everyone—come to DAW- 
WAS! 


But if you can’t come, LISTEN— 
North American Van Lines will be 


blinking its headlights our way in a 
Salute to the Water Works Field on 
NBC-Monitor, Sunday afternoon, Apr. 
20. It will be Alex Dreier, noted 
radio commentator, who does the hon- 
ors, but you'll be the star of the show. 
And Water Works Week 1958 will be 
getting a real sendoff with at least 
2,000,000 of our customers. 


The lifeblood of the community is 
what AWWA is calling water these 
days in its new public information pro- 
gram, and just how accurate a descrip- 
tion that is can be demonstrated in all 


kinds of ways. It was shown, for in- 
stance, in the water consumption rec- 
ords of Cleveland from October 1957 
to January 1958, when with the reces- 
sion in industrial activity, the city’s 
water use dropped approximate’y 3 
per cent below that of the previous year 
in each month until January, when the 
falloff was 7 per cent—total consump- 
tion being 8,649,935 gal this January 
compared to 9,316,523 gal last year. 
That this slow pulse may very well be 
psychosomatic makes the demonstra- 
tion nonetheless convincing. After all, 
at times a community, or even a coun- 
try, gets all wet between the ears. 
At Jersey City, N.J., meanwhile, the 
bloodiness was definitely traumatic—a 


(Continued on page 56 P&R) 
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ruptured 36-in. artery spilling some 22 
mil gal and causing the shutdown of 
195 plants and businesses and 18 
schools for up to 2 days while the 
wound was being isolated and normal 
pressure restored in the rest of the 
system. With February temperatures 
far below freezing, with the story of 
the emergency situation and the hap- 
less hunt for its cause carried on the 
front pages of New York as well as 
New Jersey newspapers, with the break 
in 8 ft of mud under the Hackensack 
River, and with a defective valve at 
the crossing, the city’s faint pulse was 
accompanied by a high fever in its 
water department until the bleeding 
could be stopped. 

And at Rensselaer, N.Y., the prob- 
lem was pathogenic, the city’s lifeblood 
being contaminated by bacteria from 
the sewage of upstream Hudson River 
communities with which the Rensselaer 
treatment plant, built in 1900, could no 
longer cope. Ordered by the county 
health department to boil drinking wa- 
ter until emergency disinfection meas- 
ures could be made effective, the com- 
munity was faced with some serious 
therapeutic action—to provide a new, 
adequate treatment plant or to find a 
new, uncontaminated source of supply 
to substitute for the Hudson River 
supply that had been ordered aban- 
doned as long ago as 1952. 

Blood tells, they say—and telling is 
the way to public information. 


An All-American rating is what 
AWWA will be working toward next 
May 18-24 at San Juan, Puerto Rico, 
when it sets up a “Join AWWA” 
booth at the Sixth Congress of the 
Inter-American Association of Sani- 
tary Engineering (AIDIS). Half the 
program will be on water and sewage ; 
there'll be tours, receptions, races, par- 


ties, and shows to entertain you; and 
there’ll be postconvention tour oppor- 
tunities galore. For all the All- 
American facts, write to AIDIS Gen- 
eral Secretary Enrique Ortega, Apdo. 
Postal 218, San Juan, P.R. 


Johns-Manville Corp. is observing 
its 100th anniversary this year. The 
organization was founded in 1858 by 
H. W. Johns, a 21-year-old New Eng- 
land farm boy, who started out in 
Brooklyn, N.Y., as a jobber of paints 
and coatings for roofs. That same 
year he established a basement work- 
shop “factory” at 120 Wall St., New 
York City, where he began the manu- 
facture of his own line of roofing mate- 


3 


C. B. Manville 


H. W. Johns 


rials. Within a few years, Johns had 
pioneered the present worldwide, bil- 
lion-dollar asbestos industry by the 
introduction of asbestos fiber, obtained 
from deposits on Staten Island, N.Y., 
into an “improved portable roofing” 
which rapidly came into wide use. A 
financial statement dated 1862 put 
capitalization of the H. W. Johns Co. 
at $10,000. He introduced his asbestos 
roofing in 1868, and by 1874, the busi- 
ness had acquired a Dun & Bradstreet 
credit rating of “good up to $100,000.” 

H. W. Johns died in 1898, after he 
had led the company safely through 
the 5 years of deep depression that be- 
gan in 1893. In 1901 the Manville 
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ENCOMPASSING THE 
WORLD... 


EMINENCE IN ENGINEERING DESIGN 
FOR WATER, SEWAGE & WASTE- 
TREATING EQUIPMENT...SINCE 1894 


INFILCO INC. * GENERAL OFFICES: TUCSON, ARIZONA, 
FIELD OFFICES THROUGHOUT THE UNITED STATES 
AND IN FOREIGN COUNTRIES 
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Covering Co. of Milwaukee, founded 
by C. B. Manville and his three sons 
in 1886, was merged with the H. W. 
Johns Mfg. Co. to form the Johns- 
Manville organization. It began op- 
erating as such on Jan. 1, 1902, with 
T. F. Manville Sr., one of the sons, 
as president. He led the combined 
companies for 24 years, running the 
annual sales volume up to $40,000,000 
before he died in 1926. 

The original H. W. Johns basement 
factory in New York, which he per- 
sonally operated by muscle power with 
one helper, under light from a whale- 
oil lamp, has grown into a string of 
26 highly mechanized modern plants 
and four mines in the United States, 
Canada, Belgium, and Southern Rho- 


desia, with about 21,700 employees and 
about 20,000 stockholders. Johns- 
Manville buys over $130,000,000 worth 
of raw materials, goods, and services 
every year from more than 14,000 sup- 
pliers throughout the United States 
and Canada. The company pays close 
to $27,000,000 in taxes each year. 
With annual sales around the $300,- 
000,000 mark and still growing, and 
a yearly payroll in excess of $115,000,- 
000, Johns-Manville is not one big 
company but an organization of sev- 
eral small companies. It actually is 
engaged in about eighteen different, 
well diversified businesses in the in- 
dustrial-products, construction indus- 
try, and modernization materials fields. 
There are nine operating divisions 


More than 100 years of asbestos ore reserve is located at the Johns- 


Manville mine and mill at Asbestos, Que. 


The largest asbestos 


mine in the world, it is the source of about one-third of the free 
world’s supply of asbestos fiber. 


(Continued on page 60 P&R) 
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REACTIVATORS- 


- IN HUNDREDS OF 
INSTALLATIONS 


216 West 14th Street, New York 11, N.Y. 
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GRAVER WATER CONDITIONING CO. Tm 
Division of Union Tank Cor Company 
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A. R. Fisher C. B. Burnett 
with decentralized responsibility under 
coordinated corporate control. Each 
division is responsible for its own pro- 
' duction, sales, and profits. Current 
board chairman and president is A. R. 
Fisher, with C. B. Burnett executive 
vice-president and director. 


Good for what ails you, we feel, 
can be said of almost any public water 


supply, but we must admit that there 
are certain waters that have long had 
a reputation of more than ordinary 
therapeutic powers. Of these, some 
have been sold in bottles, others in 
resort bathtubs or other expensive 
forms, and, on occasion, some have 
even gone uncommercialized. Such, 
apparently, is true of a well water at 
a forest preserve on the outskirts of 
Chicago for which people line up at 
all hours of the day and night, because, 
they say, the water makes them feel 
better. Such must be true, too, of the 
water supplied by the Fayetteville, 
N.C., water system, at least as far as 
one of its consumers is concerned. 
Writing to system manager D. J. Gore, 
Mrs. Eelma B. Brown of Washington, 
D.C., reported that, on a visit to Fay- 
etteville, she had found that “a physi- 
cal condition” she had, had “responded 
favorably to the soft type of water” and 
ordered two 5-gal jars sent to her in 


Washington. Similar stories of signal 
salubriousness in city supplies have 
been told before and, undoubtedly, 
there will be others to gladden our 
heart in the future, but we doubt that 
we shall often have the opportunity to 
report on a water supply that is not 
only good for what ails you, but good 
for what fails you. This is the story 
of the water of Ixtapan de la Sal, a 
fairly new resort approximately a 2-hr 
drive from Mexico City. Radioacti- 
vated, the supply is reported to cure 
“everything”—gout and inflammations, 
arthritis and melancholy, hangover and 
obesity—but more than that, much 
more than that, in the words of the 
waiter who served Stan Delaplane, 
Houston Post columnist, on a recent 
visit there: 


The waters have great effect against 
age. They are filled with the same thing 
they put in the bomba atomica. As one 
grows old, it is necessary to barricade 
and take care of the future. The years 
pass swiftly. One must think of the 
familia, no? Why, Senor, old, old men 
come here—tottering, barely alive. They 
go home like lions. The eyes sparkle. 
The face is flushed. Thev return next 
year with a new child in the family. It 
is a wonder of Ixtapan. 


The Ixt wonder is something that 
probably can’t be matched by any pub- 
lic water supply. As a matter of fact, 
judging from the difficulty experienced 
by most of them in keeping up with 
even unactivated population growth, 
it’s probably just as well. But we need 
only recall that old slogan, “The only 
safe water is a sterilized water!,” to 
guess that it must be chlorine that puts 
us out of the running. With chlorine, 
apparently the best (or worst) a public 
water supply has been able to do is to 
cause morning sickness. That hap- 
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especially designed for 


river crossings and other difficult installations 


American 


MOLOX BALL JOINT 
Cast Iron Pipe 


River crossings and other underwater pipe installations present no prob- 
lems when you select American Molox Ball Joint pipe. Its rugged con- 
struction adapts it to a wide variety of installation methods,and once 
laid, the joint remains bottle-tight under pressures up to several hundred 
psi at any angle within the range of liberal deflection it provides. 
Designed to meet the severe requirements of submarine pipe lines. 
American Molox Ball Joint pipe offers all the advantages of high strength 
Mono-Cast cast iron pipe with the socket cast integrally with the pipe, a 
heavy alloy cast steel follower gland for added strength, plus the finest 
bolting of any flexible joint pipe available today .. . using a full set of 
high strength, large diameter, corrosion-resistant American stainless 
steel bolts. 
Compare the special features of American Molox 
Ball Joint pipe with other flexible joint piping. Write now 
for a new 32-page descriptive brochure. See for yourself 
how American Molox Ball Joint pipe has been installed 
under various installation conditions. 


Pittsburgh + Los Angeles 


AST IRON PIPE CO. 
BIRMINGHAM 2, ALABAMA 
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pened just last month in one of our 
eastern cities, causing considerable con- 
cern to five women who recognized the 
symptoms. It took the water utility 
manager considerable explaining and 
activated carbon to arrest the apparent 
pregnancies. 

Meanwhile, we invite you all to stop 
at Dallas Apr. 20-25 on your way 
south. It will be good for what en- 


tails you! 


Jones, Henry & Williams, con- 
sulting engineers, announce that the 
following have become members of the 
partnership: Harry E. Heck, Ellis M. 
Keeler, Harold A. Kelley, Coburn C. 
Metcalf, Cecil B. Russell, and Roger 
W. Stevens. 


Water resources and supply was 
the subject of a number of papers pre- 
sented at the recent ASCE convention 
in Chicago. Murray Stein, chief of the 
Interstate Enforcement Section, Water 
Supply & Water Pollution Control 
Program, USPHS, pointed out that 
water, long a critical resource in the 
seventeen western states, is approach- 
ing the same status in the East as well. 
This trend brings with it a need for 
review and revision of water policies 
in the eastern states in order to as- 
sure equitable apportionment, improved 
quality, and stabilization of flows and 
supply. Mr. Stein indicated that the 
National Conference of Commission- 
ers on Uniform State Laws has under- 
taken the task of preparing a model 
water use act for consideration by the 
states. The technical work has been 
assigned to the University of Michigan 
Law School. As now being discussed, 
the proposed model act would: [1] es- 
tablish a single state administrative 
agency charged with the development, 
use, and control of all water resources 


in the state; [2] vest administrative 
and legal responsibility for pollution 
control in the new agency; and [3] 
establish a new system of water rights, 
freezing existing rights to surface wa- 
ter being used beneficially at the time 
of enactment and setting up a permit 
system for all other surface water use, 
as well as all ground water use. 

One of the factors contributing to 
the water problem in the East is, of 
course, the growth of irrigation. Ac- 
cording to T. H. Quackenbush, an 
irrigation engineer with the US Soil 
Conservation Service, the period 1949- 
56 witnessed an increase of 55 per cent 
in irrigated acreage in the 31 eastern 
states, with the present total estimated 
to exceed 3,000,000 acres. This trend, 
he stated, was spurred by several se- 
vere drought years but presumably will 
continue because farming practices and 
market conditions have so changed that 
many farmers can no longer afford the 
risks associated with unfavorable rain- 
fall distribution in any year. For some 
crops, production costs have risen to 
such an extent that further investment 
in irrigation to insure maximum pro- 
duction every year is warranted. A 
collateral development to be expected 
is an increase in the number of large 
projects for irrigation water storage, 
which up to now has chiefly been lim- 
ited to the construction of reservoirs 
by individual farmers. 

Fred G. Gordon, assistant chief en- 
gineer, Dept. of Public Works, Chi- 
cago, presented a paper describing that 
city’s Central District Filtration Plant, 
now under construction. The plant 
will have a capacity of 0.96 bgd at a 
filtration rate of 2 gpm/sq ft, but the 
design will permit operation at 3 gpm/ 
sq ft, equivalent to a capacity of 1.68 
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« 500 gpm at 200-ft head. 
Duty: power Cost 1.25¢ per kwhr. 


25-year-old N 
pump pump 


Rpm 1750 3500 
Hp 50 
Wire-to-water efficiency 532% 67% 
Cost per 1000 gallons 1.46¢ 1.18¢ 
Cost per 12-hr day $5.26 $4.25 
Per month $158.00 $128.00 
A Savings of $30.00 a Month 


modern pumps pay for themselves 
(see above table) 


ERE’S the proof that modern Allis-Chalmers pumping equip- 
ment pays for itself in only 244 years. Source of savings: 
reduction in power costs resulting from increased efficiency. 


All Allis-Chalmers units are built with a plus quantity of 
strength and toughness that guarantees long life and low-cost 
pump service. 

Allis-Chalmers also offers unit responsibility for pump, motor 
and control—all backed by nation-wide engineering and service 
groups. This organization is at your command in selecting just 
the right equipment for your needs. 


Contact your local A-C representative, or write Allis-Chalmers, 
General Products Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS MO 


A-5729 
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Rat poison, the favorite name of the 
antifluoridationists for the chemical 
which is now being added to the water 
supplies of well over 30,000,000 people 
in the US, has reared its ugly conno- 
tations again. This time the dupe is 
none other than Ike himself and the 
rat poison the most effective yet found 
—Warfarin sodium. It is the fact that 
Warfarin is an effective blood anti- 
coagulant as well as a powerful rat 
poison that led the President’s physi- 
cians to administer it to him shortly 
after his heart attack in September 
1955 and to continue his treatment 
with it since that time. Meanwhile, 
the only real news of that other rat 
poison is that the AMA, acting on a 
favorable report of its council on Foods 
and Nutrition and its Council on 


Drugs, has reaffirmed its support of 
fluoridation (January JournaL AW 
WA, p. 28 text). In New York, 
which put off its decision on the sub- 
ject pending the AMA’s reconsidera- 
tion and is now ready to raise the issue 
again, there has, of course, been con- 
siderable opinionation on the subject, 
with Dr. Jonathan Forman of Colum- 
bus, Ohio, Dr. F. B. Exner of Seattle, 
Wash.,.and Dr. A. Allen London of 
Boonton, N.J., the leaders of the oppo- 
sition, ready again to conduct warfare 
in the metropolis. 


Fred C. Hagen, Fargo, N.D., water 
commissioner for 17 years, was hon- 
ored at a luncheon arranged by the 
Chamber of Commerce in appreciation 
of his outstanding service to the city. 
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AMONG WATER WORKS MEN 


THE HEAVY-DUTY 


ELLIS 
PIPE CUTTER 


is BEST 


FOR CUTTING LARGE 
SIZES OF PIPE 


No. 01 Cuts Pipe 4” to 8” 
No. 1 Cuts Pipe 4” to 12” 


Write for circular and price list 
No. 40J on our complete line of 
pipe cutting tools. 


ELLIS & FORD MFG. CO. 


2425 Goodrich Ave. Ferndale, Michigan 
Phone Lincoln 7-3600 


Switch to 


ANTHRAFILT® 


the MODERN 
All-Purpose Filtering Medium 
Anthrafilt Offers Many 
Advantages Over Sand and Quartz 


@ DOUBLES length of filter runs. 
@ REQUIRES only half as much wash water. 
@ KEEPS Filters in service over longer periods. 


@ INCREASES Filter output with better quality 
effluent. 


@ GIVES better support to synthetic resins. 
@ PROVIDES better removal of fibrous agg 
bacteria, micro-organic matter, taste, odor, 


@ IDEAL for industrial acid and alkaline solutions. 

@ EFFECTIVE filtration from entire bed. 

@ LESS coating, caking or balling with mud, lime, 
iron, or manganese. 


PALMER FILTER EQUIPMENT co. 
P.0. Box 1696—822 E. 8th St., Erie, Pa. 
Representing: 
ANTHRACITE EQUIPMENT CORP. 
Anthracite Institute Bldg., Wilkes-Barre, Pa. 
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WHEN YOU NEED METERING IN A HURRY 
ON EXISTING MAIN-LINES, SPECIFY 


With only a brief shutdown pe- 
riod, a Sparling Saddle Meter may 
be installed on an existing main- 
line—as simply as installing a 
small section of pipe, either by 
welding or with a standard flexi- 
ble coupling. These meters have 
the same high efficiency and resis- 
tance to corrosion as Sparling’s 
other meters. Head loss held at 
2% with no real problems of wear, 
incrustations or corrosions. 


| 


OTHER OFFICES: 
Atlanta 3 «+ Chicago 4 


IT’S THIS SIMPLE! 


With Sparling furnished tem- 
plates, cut out a small section of 
the pipe, drill 
holes and 
drop in a 
Saddle Me- 
ter. Vanes 
also supplied. 


WRITE TODAY! 


© Please send more information on 
Sparling Saddle Meters. 


Cincinnati 2 « Denver 6 - 
Dallas 1, Texas 

Kansas City 6, Mo. « Roselle, N.J. 

San Francisco 24 «+ Seattle 99 


Torento, Can. 
Romford, England 
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: Send to: Dept. JA-4, | 
SPARLING METER COMPANY 
225 N. Temple City Bivd. 
El Monte, California 
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J. L. Schneider has taken up his 
duties as secretary of the Portland Ce- 
ment Assn., Chicago. He had been 
assistant secretary since 1952 and 
served as manager of the Publications 
Bureau from 1954 to 1957. 


A mad rush to Russian in the wake 
of Sputnik has been embarrassingly 
noticeable in the world of scientific lit- 
erature. What has been most embar- 
rassing, of course, is the need for what 
ASME has called “an attempt to cor- 
rect the present situation in which the 
Russians are familiar with the content 
of most, if not all, of our technical pub- 
lications, while only a few of theirs are 
translated for use by the English- 
speaking world.” Under a $35,000 
grant from the National Science Foun- 
dation, ASME will soon publish a 
translation of the bimonthly Priklad- 
naya Matematika i Mekhanika, leading 
Soviet publication on applied mathe- 
matics and mechanics. Meanwhile, for 
the chemical sciences, the Consultants 


Bureau, Inc., of New York publishes 
translations of nineteen Soviet jour- 
nals. The prices of some of these 
works are such that we may be 
tempted to stick our heads back in the 
sand, but such headlines as that fea- 
turing the Soviet’s Union’s remarkable 
water resources development program, 
in which one project alone provides a 
capacity of 6,000,000 kw, “more than 
the total capacity of all the power 
plants at all the dams ever constructed 
by the Corps of Engineers,” suggest 
that maybe even we have something to 
learn—about voda as well as vodka! 


A self-propelled light trenching ma- 
chine, the Model C “Ditch Witch,” is 
being marketed by Charles Machine 
Works, Inc., 649 Birch St., Perry, 
Okla. Powered by a 7-hp air-cooled 
gasoline engine, the 34-in. wide unit 
can dig 3-, 44-, or 6-in. trenches up to 
2-ft depth at a speed of about 4 fpm. 
The factory price is $625. (See photo 
below.) 


(Continued on page 68 P&R) 
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Performance-Proved Builders Dall Flow Tube 
Cuts Differential Producer Head Loss 90%! 


The Dall Flow Tube offers . . 

© unsurpassed differential pressure recovery 

© lower pumping and transmission costs 

® lower initial, installation, and operating costs 

® constant, stable discharge coefficient over wide flow range 
© plastic-insert models available 


Keeping a head assures you of adequate line pressure at distant 
points ... reduces pumping costs over extended 
periods. Numerous other advantages discussed 
in Technical Bulletin 115-L3C. Request your 
free copy today ... and keep ahead in many 
ways! Write Builders-Providence, Inc., 365 
Harris Ave., Providence 1, Rhode Island. 


@BUILDERS-PR OVIDENCE 
B-I-F 


— 
HOWTO. 
A HEA | 
KEEP D! 
Low-Priced 
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There‘s no fuel like an old fuel as 
far as Europe is concerned. Thus, it 
is in Norway and Germany that two 
notable efforts to reduce water pollu- 
tion have been turned to the advantage 
of the erstwhile polluters. In Norway, 
Aktieselskapet Borregaard, the coun- 
try’s largest pulp and paper manufac- 
turer, is spending $3,000,000 on a Zim- 
mermann process steel reaction plant 
that will produce power through utili- 
zation of the plant’s waste pulp liquor. 
Developed by engineers of Sterling 
Drug, Inc., New York, and built prin- 
cipally by A. O. Smith Co., Milwau- 
kee, the plant is said to solve the eco- 
nomic and social problems associated 
with organic waste disposal, efficiently 
disposing of the waste and converting 
any fuel content of the waste into us- 
able power—either process steam or 
electricity. Meanwhile, in Germany, 
Emscher Genossenschaft, an associa- 
tion of Ruhr district coal industry :om- 
munities primarily formed to fight wa- 
ter pollution, is planning to process its 
waste water silt into dust coal (heat 
capacity, 4,000 kilocalories) and blast 
furnace coke. Although this will be a 
high-cost project, the reclamation proc- 
ess is aimed principally at cutting the 
present high cost of transporting and 
storing the 5,000,000 cu m of silt pro- 


duced each year in district operations. 
Less concerned with fueling, the US 
is still not completely ignoring its waste 
line. The Metropolitan Sanitary Dis- 
trict of Greater Chicago is currently 
using the Zimmermann process to eval- 
uate its efficiency in disposing of sew- 
age sludge. And at least one coal pro- 
ducer, the Philadelphia & Reading 
Corp., is known to be actively pursuing 
silt reclamation by gasification. 
Waste makes. .. . 


Kenneth F. Tupper, president of 
Ewbank & Partners (Canada), engi- 
neering consultants, has been elected 
president of the Engineering Institute 
of Canada, taking office in May. 


Harold Romer, director, Bureau of 
Sanitary Engineering, New York City 
Dept. of Health, has been commis- 
sioned sanitary engineering director 
(colonel) in the USPHS reserve. 


Badger Meter Mfg. Co., Milwau- 
kee, Wis., has purchased Counter & 
Control Corp., a Milwaukee manufac- 
turer of controls for automation. The 
new acquisition will operate as a wholly 
owned subsidiary under the direction 
of its former president, Harold J. 
Geder. 


(Continued on page 70 P&R) 


CUSTOMER COMPLAINTS. 


ARREST 

RED WATER DUE TO IRON IN WATER AND IRON PICKUP IN THE MAINS. 
STAINING OF PLUMBING FIXTURES IN CUSTOMER RESIDENCES. 
EXCESSIVE MAINTENANCE ON WATER METERS, PIPES AND VALVES DUE 
TO BUILD UP OF DEPOSITS IN THE WATER SYSTEM, WITH 

INDUSTRIAL CHEMICALS FORMULA 114 OR 115 
HIGH PURITY, HIGH MOLECULAR WEIGHT MATERIAL FOR THE ULTIMATE IN 
WATER TREATMENT. EASY APPLICATION POSSIBLE WITH NON TOXIC MATERIAL 
SAFE FOR USE IN POTABLE WATERS WHICH 


STOPS 


FOR INFORMATION ON COMPLETE WATER TREATMENT WRITE TO 
INDUSTRIAL CHEMICALS, INC. sours 1, inp. 


ge 2.00 


> 
| 
| 
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A Celite* diatomite filtration system requires only 
\4 the housing space that a sand filtration system 
needs to deliver the same water capacity. Because of 
this, an actual Celite diatomite filter station was in- 
stalled by Johns-Manville for only 55% of the cost 
of a comparable sand filter plant. 


For those communities that wish to increase their 
present water capacity but must hold down improve- 
ment costs, a Celite diatomite filter can in most 
cases be added right in the existing sand plant. 
Capacity can be more than doubled without spend- 
ing a penny for additional land or construction. 


Diatomite systems not only save space, but, under 
comparable conditions, they also improve water 
clarity. For with Celite, turbidity is usually lower, 
since more suspended impurities, including all floc, 
amoebae and algae, are removed. In fact in some 
cases, turbidity is so low it can’t be measured. 


Mined by Johns- Manville at the world’s largest and 
purest commercial diatomite deposit, Celite is care- 
fully processed for purity and uniformity. It is avail- 
able in a wide range of grades to deliver the best 
practical balance of clarity and flow rate with any 
suitable filter. For further information see your 
nearby Celite engineer or write for free technical 
reprints and illustrated brochure to Johns- Manville, 
Box 14, New York 16, N. Y. In Canada, Port 
Credit, Ontario. 

Celite filter aids are composed of 
microscopic irregularly shaped par- 
ticles like these. $0 °, of a given quan- 
tity of Celite is composed of countless 
channels and voids that trap the 
finest impurities while permitting the 
free passage of clear liquid. 


*Celite is Joh ille’s 


silica products +See Comparison Studies of Diatomite and Sand 
Filtration by G. R. Bell, —— American Water Works Association, 
September, 1956 or write for free reprint. 


S| Johns-Manville CELITE Filter Aids 


CELITE DIATOMITE FILTRATION 
WITH CELITE DIATOMITE Fi 
cA CRYSTAL CLEAR WATER AND... 
YOU CAN GET CRY WA 
gle gle ; f 
& 
| 
| as 
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The moon, on which, according to 
scientists, our first suburbs in space 
will “soon” be created, is going to con- 
front us with some water problems 
which should convince even the most 
pessimistic that here on earth we're 
in heaven, if not the heavens. Unless 
the space stations along the way are a 
lot more frequent than so far sug- 
gested, extensions to this lunar sub- 
division are going to be at least eco- 
nomicaliy unfeasible. And with no 
apparent local source of supply, we'd 
be inclined to consider the idea of 
lunar civilization just plain looney 
were it not for such spacialists as 
Dr. I. M. Levitt, astronomer director 
of the Fels Planetarium. Noting that, 
by the time we are ready to establish 
our first community on the moon, en- 
ergy from fusion or from the sun will 


be both plentiful and cheap, Dr. Levitt 
has pointed out that some of the lunar 
rocks—the magnesium silicates—the 
white rocks, that is—contain as much 
as 13 per cent water, which can be 
extracted by crushing and then baking 
or electrolysis. It is his idea that such 
water will be used to satisfy not only 
the thirst of the Mensalites but their 
need to breathe as well, some of the 
supply being broken up into hydrogen 
and oxygen to provide an atmosphere 
within the plastic domes that will en- 
close all residential areas. Dr. Levitt’s 
obvious appreciation of the primary 
importance of water as well as the in- 
genuity of his suggestion for obtaining 
it moves us to suggest that the first 
lunar suburb (or should that be super- 
urb—or just supurb?) be named Levit- 
town in his honor. 


(Continued on page 72 P&R) 


Automatically by lon-Exchange using Invercarb C-110 
Low in cost—efficient in operation. Send for Particulars. 


~~ HUNGERFORD & TERRY, INC. 
OLAYTON 5, NEW JERSEY 


| 
| | 
| 
\ 
Iron and Manganese Removal Plus Water Softening . . . 


WITH “O” RING SER 


“©” Rings replace conventional packing and re- 
duce maintenance to a minimum. The lower “O” 
Ring is the pressure seal, the upper “O” Ring the 
dirt seal. The specially compounded rubber plas- 
tic “O” Rings do not deteriorate and insure a 
long life pressure seal. 


All Smith Valves can be equipped with “O” Ring 
Seal Plates. Write for details. 


THE A.P. SMITH MFG. CO. 


EAST. ORANGE. .NEW “JERSEY” 
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Kimball Blanchard has joined the 
sales staff of Neptune Meter Co., New 
York. He was formerly associated 
with Ludlow Valve Co.; he was sales 
manager of the New York Branch of 
Rensselaer Valve Co., which Ludlow 
acquired in 1955. 


The USPHS awarded 144 research 
grants totaling $2,000,000 during fiscal 
1957 in support of studies in the field 
of sanitary engineering and occupa- 
tional health. Of these grants, 82, 
totaling $760,000, were for research in 
water supply and water pollution con- 
trol. Forty were for new projects and 
42 for continued support of projects 
already under way. These grants in- 
clude awards to investigators working 
in 46 institutions in 27 states and the 
District of Columbia. In addition, the 
Public Health Service inaugurated a 
research fellowship program in fiscal 
1957 for advanced study in the broad 
field of sanitary engineering. 


Water Service Labs., Inc., chemi- 
cal engineers, has moved its New York 
offices to 615 W. 131st St., New York 
27, N.Y. 


John C. Brayton, former general 
manager, Utica (N.Y.) Board of Wa- 
ter Supply, died Feb. 18, 1958, at the 
age of 67. Born at Cortland, N.Y., in 
1890, he attended Valparaiso Technical 
Institute in Indiana. In 1915 he be- 
came billing clerk for Utica’s Consoli- 
dated Water Co., rising to vice-presi- 
dent by 1934. When the city took over 
the company in 1938, he became finan- 
cial supervisor. In 1951 he was ap- 
pointed general manager, a position he 
held until his retirement in 1956. Mr. 
Brayton was the Water Board’s repre- 
sentative in AWWA. 


Edward R. Tull, superintendent of 
the Rockingham, N.C., Water Dept. 
since 1932, died Feb. 12, 1958. He 
was 54. A member of AWWA since 
1935, he received the Fuller Award in 
1956 on nomination by the North 
Carolina Section. He was also a past- 
president of the North Carolina Water 
Works Operators Assn. 


Information 

Classified ads will be accepted for “Positions 

Available” or ‘Position Wanted.” : $1. 
line (minimum $5.00), payable pes publica 

ine for first of month prior to month 


cop 
of publication To place ad, obtain “Classified 
Ad Authorization Form” from: Classified Ad 


Dept., 
ournal American Water Works Assn., 2 Park Ave., 
ew York 16, N.Y. 


Positions Available 


WATER SUPERINTENDENT—Slerra Madre, 
Calif. (Pop. 8750), invites applications from men with 
3 to 5 years of responsible supervisory experience in 
public or private water systems. 30 to 50 years of 
age. Salary range $500/$650 per month 

on qualifications. Position offers opportuni 
advancement. Apply to City Admin 

Hall, 55 West Sierra Madre Blvd., 

fornia. Telephone: ELgin 5-7135. 


ASSISTANT WATER SUPERINTENDENT— 
Selection and sal, on basis of education, character, 
training, and 

degree preferred. 

$575. Also position available for: 


WATER PLANT SUPERINTENDENT—Water 
plant supervisory experience desirable; station engi- 
neer suitable. New modern filtration’ plant to 

operative soon. Age: 28 to 45. Salary $382 to $479. 


person: ta to: R. enson ater-Sewage 
ad City Hall, Grand Forks, Dak. 


Positions Wanted 


SANITARY ENGINEER, BSCE MSCE Univer- 
sity of Illinois, 7 years experience Installations 
neer USAF. 
west. 

P .. New York 16, N.Y. 


: 
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Like Atlanta, Ga., you too can meet tomorrow’s increased water 
demands with clean water mains. When the coefficient of sections of 
Atlanta’s 45 year old main dropped to a low of 44, Waterworks 
General Manager, Paul Weir ordered National cleaning. Results 
were outstanding. Water pressure and capacity doubled, giving 
better fire protection and higher water pressure to outlying sections. 
Do as other leading cities have done—let National 


cleaning provide for tomorrow’s expansion without 
capital expenditure today! We can prove that Netional 
ing is an investment—not an expense. 


Write us today! 


TIONAL WATER MAIN CLEANING COMPANY 
50 Church Street + New York, N.Y. 


ATLANTA 3, GA., 333 Candler Building e BERKELEY CALIF., 920 Grayson Street @ BOS- 
TON 15, MASS., 115 Peterboro Street @ CHARLOTTE B.C. 533 Hollis Road @ CHICAGO, 
ILL., 8 ‘So. Dearborn Street @ ae GA., P. Box 385 @ EL MONTE, CALIF., 
2024 Merced Avenue @ FLANDEALU, S. D., 315 N. Crescent Street e KANSAS CITY MO., 
3707 Madison Avenue @ MINNEAPOLIS, MINN., 200 Lumber Exchange Building @ RICH 
MOND 21, VA., 2910 W. Clay Street @ SALT LAKE CITY, UTAH, 502 West 3rd Lavay e 
SIGNAL MOUNTAIN, TENN., 204 Slayton Street @ VILLA PARK, ILL., 424 S. Yale 
Avenue @ MONTREAL, CANADA, 7445 Chester Avenue @ bene py , MANITOBA, 
576 Wall Street @ BOGOTA, COLOMBIA, Apartado de Correos #5 @SAN JUAN 10, 
PUERTO 2184 @ LIMA, PERU, Bolivar Marafi @ 
CARACAS, VENEZUELA. Apes 1 OSLO, NORWAY, Radhusgaten 30. 


PROFESSIONAL SERVICES 


Professional Services 


ALBRIGHT & FRIEL, INC. 
Consulting Engineers 
Water, Sewage, Industrial Wastes and Incineration 
Problems 
Dams, Flood Control, Industrial Buildings 
Investigations, Reports, Appraisals and Rates 
Three Penn Center Plaza Philadelphia 2, Pa. 


BLACK AND ASSOCIATES, INC. 
BLACK LABORATORIES, INC. 
Engineers and Chemists 


Water, Sewerage, Hydrology, Waste Treatment 
Complete Laboratory Services 


700 S. B. 3rd Se. Gainesville, Fla. 


ALVORD, BURDICK & 
HOWSON 
Engineers 
Water Works, Water Purification, Flood 

Relief, 


BOGERT and CHILDS 
Consulting Engineers 


Cumton L. Bocert Frep 8. 

Ivan L. Bogert M. 

Ropert A. Lincotn CHarves A. MANGANARO 
Martin 


Water & Sewage Works 
Drainage 
Highways and Bridges 
145 Bast 32nd Street, New York 16, N. Y. 


ASSOCIATED STRATIGRAPHIC 
SERVICES 


Departments 
Consulting service — ground water evaluations 
and development advice 
Geophysical well —electric and gamma 
ray intensity 
11950 San Vicente John W. Foster, Con- 
Boulevard Geo- 


Los Angeles 49, Calif. 


Bowe, Albertson & Associates 


Engineers 


Water and Sewage Works 

Industrial Wastes—Refuse 
posal— Municipal Projects 
Industrial 

Plans—Specifications 

of Construction 

and Operation— Valuations 

Laboratory Service 


75 West Street New York 6, N.Y. 


AYRES, LEWIS, NORRIS & MAY 


Consulting Engineers 
Louis E. Ayres Rosert Norris 
E. Lewis Donaup C. May 
Sruart B. Mayrnarp Homer J. Harwarp 


Waterworks, Sewerage, Electric Power 
500 Wolverine Building, Ann Arbor, Michigan 


B. E. Whittington 
John Adair, Jr. 
Civil, Structural, Sanitary, Municipal, Electrical 
West Paim Beach, Florida 


BLACK & VEATCH 
Consulting Engineers 
500 Meadow Lake Parkway, 
. Kansas City 14, Missouri 
Water Supply Purification and Distribution ; 
Electric Lighting and Power Generation, 
Transmission and Distribution; Sewerage and 
Sewage Disposal; Valuations, Special! 
Investigations and Reports 


BROWN AND CALDWELL 
Civil and Chemical Engineers 


Water—Sewage—Industria!l Waste 
Consultation— Design—Operation 
Chemical and Bacteriological Laboratories 


66 Mint Street San Francisco 3 
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Drainage, Appraisals, Power 1 
Generation 
. 20 North Wacker Drive Chicago 6 
Brockway, Weber & Brockway 
Engineers, Incorporated 
George S. Brockway EB. Weber 
Staff 
H. 
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Professional Services 


BUCK, SEIFERT AND JOST 
Consulting Engineers 


Warer Suppty—Sewace Disposar— 
Hypraviic DeveLopMENTSs 
Reports, Investigations, Valuations, Rates, 
Design, Construction, Operation, Manage- 
ment, Chemical and Biological Laboratories 


112 EB. 19th St., New York 3, N. Y. 


CAPITOL ENGINEERING CORP. 
Consulting Engineers 

Water Works, Sewage Disposal, Airports, 
Dams and Bridges, Roads and Streets, 
Planning, Design and Surveys. 

Pa. 


Rochester, N. Y. Dallas, Texas 


BURGESS & NIPLE 


Consulting Engineers 
(Established 1908) 

Water Supply, treatment and distribution 
Sewage and industrial wastes disposal 

Investigations, reports, appraisals, rates 
Laboratory Municipal engineering 

Supervision 
2015 W. Fifth Ave. Columbus 12, Ohio 


THE CHESTER ENGINEERS 


Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Power Plants—Incineration—Gas Systems 
Valuations—Rates— Management 
Laboratory—City Planning 


601 Suismon Street 
Pittsburgh 12, Penna. 


BURNS & McDONNELL 
Engineers—Architects—Consultants 


Phone 


Kansas City, Mo. 
DElmar 3-4375 


P.O. Box 7088 


CHAS. W. COLE & SON 
Engineers—Architects 


Sewerage, Water Supply, Bridges, 
Highways, Toll Roads, Industrial, Municipal 
and Commercial Buildings 

220 W. LaSalle Ave. South Bend, Indiana 
Central 4-0127 


JAMES M. CAIRD 
Established 1898 
E. Currton, H. A. Bennerr 
Chemist and Bacteriologist 
WATER ANALYSIS 
TESTS OF FILTER PLANTS 


Cannon Bidg. Troy, N. Y. 


CONSOER, TOWNSEND 
& ASSOCIATES 
Water Supply—Sewerage 

Flood Control & Drainage— Bridges 
Ornamental Street Lighting— Paving 
Light & Power Plants—Appraisals 


360 E. Grand Ave. Chicago 11 


CAMP, DRESSER & McKEE 
Consulting Engineers 
Water Works, Water Treatment, 
Sewerage and Wastes Disposal, 
Flood Control 
Investigations, Reports, Design 
Supervision, Research, Development 


6 Beacon St. Boston 8, Mass. 


Cotton, Pierce, Streander, Inc. 


Associated Consulting Engineers 


E. R. Cotton P. B. Streander 
G. A. Gieseke H. G. Damon 
I. J. Silverstone 
Water Supply, Water Purification 
, Sewage Treatment 
use Disposal 
55 Caroline Road 


132 Nassau Street 
Gowanda, N.Y. 


New York 38, N.Y. 
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Professional Services 


DE LEUW, CATHER & COMPANY 


Consulting Engineers 
Public Transit Subways 
Traffic & Parking Railroad Facilities 
Expressways Industrial Plants 
Grade Separations Municipal Works 
Urban Renewal Port Development 
150 N. Wacker Drive, Chicago 6 


San Francisco Toronto Oklahoma City 


ENGINEERING 
DEVELOPMENT CO. 
J. O. Jackson, Chief Engineer 


Elevated Tank and Standpipe Design 
Foundation Design 
Welding Design and Investigations 
Painting Specification and Compliance 


Telephone Amherst 4-5593 
P. O. Box 249 Coraopolis, Pa. 


FROMHERZ ENGINEERS 


Structural—Civil—Sanitary 
Four Generations Since 1867 
Water Supply ; Sewerage ; Structures ; 
Drainage ; Foundations 


Investigations; Reports; Plans and 
Specifications ; Supervision 


GANNETT FLEMING 
CORDDRY & CARPENTER, Inc. 


Water 
Wastes—Garba 


Fay, Spofford & Thorndike, Inc. 


Engineers 


Water Supply and Distribution — Drainage 
Sewerage and Sewage Treatment 
Airports — Bridges — Express Highways 


Investigations Reports Valuations 
Designs Supervision of Construction 


Boston, Massachusetts 


FINKBEINER, PETTIS & STROUT 


Carterton 3. Finxserver Cuarves E. Perris 
Harovp K. Srrovur 


Consulting Engineers 


Water Supply, Water Treatment, 
Sewerage, Sewage Treatment, 
Bridges, Highways & Expressways 


2130 Madison Avenue Toledo 2, Ohio 


FREESE & NICHOLS 


font Werth, Texas 


FREESE, NICHOLS & TURNER 


Houston, Texas 


Industrial and Municipal Engineering—Water 
and Purification—Sewerage and Indus- 
aste and Struc- 
tures — Dams — Drainage 
Super- 
vision. 


GERAGHTY, MILLER & 


Consulting Ground- Water Geologists 


an 
and Municipal Ground-Water Supplies 


Recommendations for the Solution of 
Ground-Water Problems 


GREELEY AND HANSEN 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 


220 S. State Street, Chicago 4 


WILLIAM F. GUYTON 
& ASSOCIATES 
Consulting Ground- Water Hydrologists 


Underground Water Supplies 
Investigations, Reports, Advice 


3301 Montrose Bivd. 
Houston 


‘exas 6, Texas 
Phone: GR-7-7165 Phone: JA-2-9885 
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FRANK E. HARLEY, C. E. 


Consulting Engineer 


Water Supplies, Highways 
Municipal! Problems 


260 Godwin Ave. 


Wyckoff, N.J. 


HORNER & SHIFRIN 
Consulting Engineers 
W. W. Horner E. E. Bloss V. C. Lischer 
Water Supply—Airports—Hydraulic Engineer- 
ing—Sewerage—Sewage Treatment— Munici- 
pal Engineering—Reports 
Shell Building St. Louis 3, Mo. 


ROBERT W. HUNT CO. 
Inspection Engineers 
(Established 1888) 


Origin ps, 
Conduit, Pipe and Accessories 


HAVENS & EMERSON 


W. L. Havens A. A. Burcrer 
J. W. Avery H. H. Mosevey 
F. 8. PaLocsay E. 8. Onpway 


F. C. Tories, Consultant 
Consulting Engineers 


Water, Sewage, 


Garbage, Industrial 


Wastes, Valuations— Laboratories 


Leader Bidg. 
CLEVELAND 14 


Woolworth Bldg. 
NEW YORK 7 


THE JENNINGS-LAWRENCE CO. 
Civil & Municipal Engineers 
Consultants 
Water Supply, Treatment & Distribution 
Sewers & Sewage Treatment 
Reports— Design—Construction 


1392 King Avenue Columbus 12, Ohio 


HAZEN AND SAWYER 


Engineers 


Alfred W. Sawyer 
Hudson, Jr. 


Water and Sewage Works 
Industrial Waste Disposal 
Drainage and Flood Control 


122 Bast 42nd Street 


New York 17, N.Y. 


3333 Book Bidg. 
Detroit 26, Mich. 


JONES, HENRY & 
WILLIAMS 


C lting Seni 
Water Works 


Sewerage & Treatment 
Waste Disposal 


Security Bidg. Toledo 4, Ohio 


ANGUS D. HENDERSON 


Consulting Engineer 


Water Supply and Sanitation 
Westbury, New York 
Bayside, New York 


330 Winthrop St. 
210-07—29th Ave. 


HARRY J. KEELING 
Consulting Engineer 
Electricai— Mechanical—Corrosion 
Service 
lio 
Special mechanical design spies: 
Soil corrosion, Electrolysis, 


Cathodic protection 
of buried or submerged metal surfaces. 


1718 Livonia Avenue Los Angeles 35, Calif. 
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HASKINS, RIDDLE & 
Consuiting Engineers 
& Industrial Wastes— 
ydraulics 
Reports, Design, Supervision of Construction, 810 S. Clinton St. 
and Principal Mfg. Centers | 
| 


PROFESSIONAL SERVICES 


Professional Seruices 


ENGINEERING OFFICE OF 
CLYDE C. KENNEDY 


Ricuarp R. Kennepy Rosert M. Kennepy 
Investigation— Design 
Water Supply Water Purification 
Sewage and Waste Treatment 
Water Reclamation 


604 Mission St. San Francisco 5 


LEGGETTE, BRASHEARS 
& GRAHAM 
Consulting Ground Water Geologists 


Water Supply Salt Water Problems 
Dewatering Investigations 
Recharging Reports 


551 Fifth Avenue New York 17, N. Y. 


DEAN S. KINGMAN 


Consulting Engineer 


Water Works 
Sewerage & Treatment 


153 University Avenue 
Palo Alto, California 


JOHN F. MANN, JR. 
AND ASSOCIATES 
Consulting Groundwater Geologists 


Investigations, Reports, Advice 
on Underground Water Supplies 


945 Reposado Drive La Habra, Calif. 


MORRIS KNOWLES INC. 
Engineers 


Water Supply and Purification, 

Sewerage and Sewage Disposal, 

Industrial Wastes, Valuations, 
Laboratory, City Pianning 


Park Building Pittsburgh 22,-Pa. 


METCALF & EDDY 
Engineers 
Water, Sewage, Drainage, Refuse 
and Industrial Wastes Problems 


Valuations 
Laboratory 


Boston 16 


KOEBIG & KOEBIG 
Consulting Engineers Since 1910 


Investigations, Reports, Designs 
Water Supply & Water Treatment 
Sewerage & Sewage Treatment 
Municipal Engineering 


3242 W. Eighth St. Los Angeles 5, Calif. 


JAMES M. MONTGOMERY 


Consulting Engineer 
Water Supply—Water Purification 
Sewerage—Sewage and Waste Treatment 
Flood Control— Drainage 
Valuations—Rates 
Investigations— Design—Operation 


535 E. Walnut St. Pasadena, Calif. 


R. E. LAYTON & ASSOCIATES 
Consulting Engineers 


Hydraulic.Structures 
Water 
Industrial and mestic Waste Disposal— 


Drain 
Investigations, Plans, and 
Specifications 


655 West Avenue 135th 
San Leandro, California 


Nussbaumer, Clarke & Velzy, Inc. 


Consulting Engineers 
Sewage Treatment—Water Supply 
Incineration— Drainage 
Industrial Waste Treatment 
Appraisals 
327 Franklin St., Buffalo, N. Y. 
500 Fifth Ave., New York 36, N. Y. 
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Professional Services 


THE H. C. NUTTING COMPANY 


Testing Engi’ Inspection Service 


Foundation Investigat Test Borings 
Soil Mechanics—Sewage Flows—Analysis 
Construction Control—Soil—Concrete 
Bituminous Pavements—Water Waste Survey 
Specifications—Consultations 


4120 Airport Rd. Cincinnati 26, Ohio 


RADER AND ASSOCIATES 
Engineers and Architects 
Water Supply, Treatment and Distribution 
Sewers and Sewage Treatment 
Supervision of Construction and Operations 


111 N. E. 2nd Ave., Miami 32, Florida 


1025 Connecticut Ave. N. W. 
Washington 6, D. C. 


Apartado 4356 (Estacion én 
Panama City, P 


PARSONS, BRINCKERHOFF, 
HALL & MACDONALD 
G. Gale Dixon, Associate 
Civil and Sanitary Engineers 


Water, Sewage, Drainage and 
Industrial Waste Problems. 


Structures — Power — Transportation 
51 Broadway New York 6, N.Y. 


THOMAS M. RIDDICK 
Consulting Engineer and Chemist 


Municipal and Industrial Water Purificatien, 
Treatment, Plant Supervision, 
ndustrial Waste Treatment, 

Laboratori s for Chemical and Bacteriological 

Analyses 


369 E. 149th St. New York 55, N.Y. 
MOr 5-2424 


MALCOLM PIRNIE ENGINEERS 
Civil & Sanitary Engineers 


Prrenie Ernest W. 
Rosert D. Cart A. ARENANDER 
Pranie, Jr. 

Investigations, Reports, 
n of and 
Appraisals and Rates 


New York 36, N. Y. 


25 W. 43rd St. 


RIPPLE & HOWE, INC. 
Consulting Engineers 

V. A. Yaseen B. V. Howe 

Appraisals—Reports 

Design—Supervision 


Water Works Systems, Filtration and Softening 
Plants, Reservoirs, and Dams, Sanitary and 
Storm Sewers, Sewage Treatment Plants, 
Refuse Disposal, Airports 


833—23rd St., Denver 5, Colo. 


THE PITOMETER 
ASSOCIATES, INC. 
Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 


Water Measurement & Special 
Hydraulic Investigations 


50 Church Street New York 


ROBINSON & ROBERTS 
Northwest’s Pioneer 
Consulting Ground- Water Geologists 
Scientific Well Design 
Water Supply Problems 
Surveys & Reports 
Drainage Problems 
4603 South J Street Phone: GReenfieid 4-6631 


Tacoma 8, Washington If no ans. call: 
WAverly 2-8188 


LEE T. PURCELL 
Consulting Engineer 
Water Supply & Purification; Sewerage & Sew- 
Industrial Wastes ; Tavesti tions 
le Design ; Supervi ision 
truction & Operation 
Analytical Laboratories 


36 De Grasse St. Paterson 1, N. J. 


RUSSELL & AXON 
Consulting Engineers 


Civil—Sanitary—Structural 
Industrial—Electrical 
Rate Investigations 


408 Olive St., St. Louis 2, Mo. 
Municipal Airport, Daytona Beach, Fla. 
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PROFESSIONAL SERVICES 


J. HOMER SANFORD 
Consulting Engineer—Hydrologist 
37 Years of Groundwater Investigation 
Groundwater Development, Recharge, 
Dewatering and Salt Intrusion 
Analysis of Available Supply and Safe Yield 
Litigation Reports and Testimony 
1143 B. Jersey Street Blizabeth 4, N. J. 


J. STEPHEN WATKINS 


J. 8. Watkins G. R. Watkins 
Consulting Engineers 


Municipal and Industrial Engineeri: Meret 
Supply and Purification, Sewerage onl Se 
Treatment, Highways and Structures, ato 
Investigations and Rate Structures. 


251 Bast High Street Lexington, Kentucky 
Branch Office 
4726 Preston Highway. Louisville 13, Kentucky 


J. E. SIRRINE COMPANY 


Engineers 


Water Supply & Purification, 
Sewage & Industrial Waste Disposal, 
Stream Pollution Reports, 
Utilities, Analyses 


Greenville South Carolina 


R. KENNETH WEEKS 
ENGINEERS 


Designers . Consultants 


Water Supply and Purification 
Sewerage and Sewage Treatment 
Investigations and Reports 
Supervision of Construction 


Streets and Highways 
6165 EB. Sewells Point Road, Norfolk 13, Va. 


SMITH AND GILLESPIE 
Consulting Engineers 


MUNICIPAL UTILITIES 
AND PUBLIC WORKS 


Complete Engineering Services 
JACKSONVILLE, FLORIDA 


ROY F. WESTON, INC. 
Engineers—Biologists—Chemists 
Water—Sewage—Industrial Wastes 
Stream pollution-—Air pollution 


Surveys—Research— Development — Process 
Engineering — Plans and Specifications— 
Operation Supervision— Analyses — 
Evaluations and Reports 


Newtown Square, Pa. 


STANLEY ENGINEERING 
COMPANY 
Consulting Engineers 
Hershey Building 208 S. LaSalle St. 
Muscatine, Ia. Chicago 4, Ill. 


WESTON & SAMPSON 
Consulting Engineers 


Water Supply and Purification; Sewerage, 

Sewage po | Industrial Wastes Treatment. 

Reports, Designs, Supervision of Construction 
and Operation; Valuations. 


Chemical and Bacteriological Analyses 
14 Beacon Street Boston 8, Mass. 


ALDEN E. STILSON & ASSOCIATES 
(Limited) 
Consulting Engineers 
Water Supply—Sewerage— Waste Disposal 
Bridges—Highways—Industrial Buildings 
Studies—Surveys— Reports 


245 N. High St. 2060 E. 9th St. 
Columbus, Ohio Cleveland, Ohio 


WHITMAN & HOWARD 
Engineers 
(Est. 1869) 
Investigations, Designs, Estimates, 
Reports and Supervision, Valuations, 
etc., in all Water Works and Sewerage 
Problems 


89 Broad St. Boston, Mass. 


WATER SERVICE 
LABORATORIES, INC. 
Chemical Engineers 
Specialists in Water Treatment 
Consulting and Technical Services 


Main Office: 615 W. 131 St., N. Y. 27, N. Y. 
Offices also in: Phila., Wash., & Richmond 


WHITMAN, REQUARDT 
& ASSOCIATES 
Engineers Consultants 


Civil—Sanitary—Structural 
Mechanical—Electrical 
Reports, Plans 
Supervision, Appraisals 


1304 St. Paul St. Baltimore 2, Md. 
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Pipe being primed at coating 
yard specially set up by Koppers 
Contract Coating Department 
) for a large water supply <— 


45 MAKES ALL THE DIFFERENCE 


Steel water pipe will last much longer 
underground with the armor-like pro- 
tection which a %2” coating of Bitu- 
mastic 70-B AWWA Enamel gives it. 
This corrosion-preventive coating is 
vital to the long-life of water lines. 

Bitumastic Enamel has helped steel 
water lines set high flow capacity rec- 
ords of 40 years and more. Proven per- 
formance is one reason why so many 


water supply engineers are specifying 


steel pipe, lined and coated with Bitu- 
mastic 70-B AWWA Enamel, for their 
projects today. A lining of this enamel 
gives a uniformly smooth inside surface 
that has proved to have the highest 
flow coefficient available. 

You can obtain more information 
about the economies of Bitumastic 70-B 
enameled steel pipe from Koppers Com- 
pany, Inc., Tar Products Division, Dept. 
110H, Pittsburgh 19, Pennsylvania. 


ONLY KOPPERS MAKES 


ASTIC 


BEG. PAT. OFF, 


ENAMELS 


. 
Apr. 1958 PER 81 
| 
| 2 
1 = . 
| 
| 
— 


One Chapman 24” Solenoid Cone 
Check Valve on Raw Water Pump 
(70 psi W.W.P.) and two Chapman 
30” Solenoid Cone Check Valves 
on High Pressure Pumps (20 psi - 
W.W.P.). 


Te CHAPMAN Pari 


of the New 
Filtration Plant | 
in Trenton, New Jersey 


yaoi The water department of Trenton has The most advanced methods, the newest 
an extensive improvement program well equipment is used throughout the new fil- 
Tprbine Sysioment Compeny advanced. The new filtration plant is a tration plant. See it, at your first oppor- 


Mechanical Contractors notable phase. Donal J. Connolly, Mayor tunity. See it and you'll find the newest of 
Mayor Donal J: Connelly and Director of Public Works, plans to everything. You'll find Chapman Valves 
} Director of Pubic Works make the water supply system of that city working with equipment of other leading 
J. NLL. Reid one of the best in the country. manufacturers . . . working to serve a com- 
{ chat Operates of Dept. Much is involved. Nothing is overlooked. munity better. 


The CHAPMAN Valve Manufacturing Co. 


INDIAN ORCHARD, MASSACHUSETTS 


For over 75 years, Chapman has devoted its entire facilities to the valves of today 


a i and tomorrow . . . designing them, developing them, building and testing them. 
Chapman has the engineers, the metallurgists and manufacturing facilities 
; to give you the valves you need. Write, and we'll get right on the job. 


Three Chapman 24” Solenoid Cone Check Valves on High Service Pumps 
(70 psi W.W.P.) and one Chapman 30” Solenoid Cone Check Valve on 
Raw Water Pump (20 psi W.W.P.). 
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CORRESPONDENCE 


Correspondence 


That Hover Cover 


To the Editor: 

The first thing that caught my eye in 
the February issue of the JouRNAL was 
the cover picture. Someone in Charlotte, 
N.C., evidently is not interested in a 
long life, for he is standing much too 
close to the pipe—and under the shovel 
bucket. That’s more dangerous than Ike 
sitting in a carriage looking at the busi- 
ness end of a shotgun. 

I personally have witnessed two cable 
failures involving heavy equipment. For- 
tunately no one was injured in either 
case. Nothing says it cannot happen 
even when a picture is being taken. 

I imagine safety men will emit loud 
groans upon seeing this—especially those 
responsible for safety in the water works 
field, a group with a poor safety record 
according to recent surveys. This pic- 
ture certainly can be used as a good ex- 
ample of how to keep from growing old. 

Exroy F. Spitzer 
New York, N.Y. 
Feb. 25, 1958 
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How many letters have you received 
already, calling attention to the “safety” 
aspects of the February cover picture? 

James C, VAUGHN 
Chicago, Iil. 
Feb. 25, 1958 


That safety is on the conscience of at 
least two water works men is good to 
see. In defense of Charlotte’s water boss, 
Walter Franklin, and his two fearless 
friends, however, we point to the fact 
that Walter’s arm’s length proves that 
the trio is out from under. Meanwhile, 
we have apparently found the key to 
cover comment.—Eb. 


Super Is Sub 


To the Editor: 

As far as superintendent semantics is 
concerned, my thoughts coincide with 
those of Henry Wilkins Jr. (January 
P&R, p. 52) and your own (October 
1957, p. 39 P&R). We are placed in the 
delicate position of blasting our own tuba 
or being left far below the standard of 
our fellows in the field of engineering and 
management. We should, at an early 
date, use collective efforts to improve the 
rating of our responsibilities. 

X. D. Murpen 
Supt., Water Dept. 
Portsmouth, Va. 
Feb. 12, 1958 


Amen, Manager Murden, amen! And 
may the improvement of the rating extend 
way beyond semantics !—Eb. 


P. O. Box 307 


Filter Sand and Gravel 


Well Washed and Carefully Graded to Any Specification. 
Prompt Shipment in Bulk or in Bags of 100 lb. Each 


Inquiries Solicited 


NORTHERN GRAVEL COMPANY 


Muscatine, lowa 
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Add to these benefits of 


Cyanamid Alum 


@ Maximum adsorption of suspended and colloidal 
impurities 

e@ Forms floc rapidly—coagulates in wide pH range 

e@ Uniform feed—and a purity that minimizes equip- 
ment corrosion 


The extra advantages of 


Cyanamid 
Liquid Alum 


e Easy unloading—no bags—compact storage—and 
turn-of-the-valve handling 

e Consistent concentration that permits automatic 
metering, accurate gauging 

e Cleaner—more efficient operation—greater flexi- 
bility with less man power 

@ Quick pay-off on dry-to-liquid conversion because 
of lower costs. 

...and let Cyanamid help you with technical service based 

on long experience with and liquid alum installations. 

Product service from 9 shipping points, in bags, tank cars 

or tank trucks. 


CYANAMID 
AMERICAN CYANAMID COMPANY 


Heavy Chemicals Department 
30 ROCKEFELLER PLAZA, NEW YORK 20, NEW YORK 
{n Canada: North American Cyanamid, Toronto and Montreal 
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CONDENSATION 
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Key: In the reference to the publication in which the 
abstracted article appears, 39:473 (May °47) indicates 
volume 39, page 473, issue dated May 1947. If the pub- 
lication is paged by the issue, 39:5:1 (May ’47) indicates volume 39, number 5, page 1, issue 
dated May 1947. Abbreviations following an abstract indicate that it was taken, by permis- 
sion, from one of the following periodicals: BH—Bulletin of Hygiene (Great Britain); CA 
—Chemical Absiracts; Corr—Corrosion; IM—Institute of Metals (Great Britain) ; PHEA 
—Public Health Engineering Abstracts; SIW—Sewage and Industrial Wastes; WPA— 


Water Pollution Abstracts (Great Britain). 


BACTERIOLOGY 


Identification of Coliform Bacteria Iso- 
lated From Water. Eijkman Test and 
Production of Indole at 44°C. IMViC 
Tests. R. Burriaux; J. SAMAILLE; & Y. 
Prerens. Ann. Inst. Pasteur (Fr.), 8:137 
(56). Authors studied 323 strains of Es- 
cherichia coli and found that 92.6% fer- 
mented lactose with production of gas in 
brilliant green bile medium and produced 
indole after 48 hr incubation at 44°C. None 
of 116 coliform organisms other than E. coli 
were capable of producing this result. They 
recommend this test, first described by Mac- 
kenzie, Taylor and Gilbert for recovery and 
enumeration of E. coli from water, but they 
consider it is necessary to extend incubation 
at 44°C for 48 hr. For methyl red and 
Voges Proskauer tests, authors recommend 
use of single tube of Fouad medium incu- 
bated at 30°C for 1-2 days. Fouad medium 
has following composition: glucose, 5 g; 
NaCl, 5 g; KeHPO,., 5 g; KHsPO,, 2 g; 
HsPO., 2 g; MgSO,-7H:O, 0.2 g; 
MnSO,.°4H:O, 0.02 g; FeCls, 0.005 g; and 
distilled water, 1,000 ml. For citrate utiliza- 
tion test, Simmons medium is used, incubated 
at 30°C. This temp. gives better results as 
has already been experience of other workers 
in this field. Urease test was carried out in 
Christensen medium incubated at 30°C. Un- 
der these conditions all Klebsiella and Cloaca, 
faecal and urinary strains, gave positive re- 
sults, Further studies are being made to 
exam. suggestion that urease-positive strains 
from water indicate dangerous contamn. 
Again incubation at 30°C was found supe- 
rior to 37°C.—BH 


Systematic Study of Spore-forming Anae- 
robic Bacteria and Sulfite-Reducing Bac- 
teria Isolated from 273 Samples of Drink- 
ing Water. H. Beerens; G. MuCHEMBLE; 
& J. Papavassitiov. Ann. Inst. Pasteur 


(Fr.), 8:150 (’56). Search for sulfite-re- 
ducing bacteria in 273 samples of water from 
wells showed variety of species of Clos- 
tridium. Authors found Clostridium welchii 
in 49.1% of samples and other species were 
found in 50.9%. Thus, Cl. welchii is not 
only organism in water that will produce 
black colonies, 5 mm or more in diam., after 
24 hr incubation at 37°C. Suggestion by 
Willis that isolation of Cl. welchii is not 
good test for evidence of faecal contamination 
is discussed. It is necessary to define origin 
of species of Clostridium other than Cl. 
welchii found in water in order to interpret 
their epidemiological importance —BH 


The Problem of False Results (“Springer”) 
in Water Examinations by the Coliform 


Titration Method. J. Lenmann. Z. ges. 
Hyg. u. Ihre Grenzgebiete (Berlin), 2:344 
(56). In detn. of “Bacterium coli titre” as 
used in Germany, presence of coliforms is 
investigated in tenfold water dilns. ranging 
from 100 cc to 0.01 cc. It has been found 
that in certain number of examns. test may 
be positive, for example, in 10 cc, but nega- 
tive in greater vol. of 100 cc. These aber- 
rant results, known as springer or nieten, 
were found to occur in 6.05% of 15,332 
water examns. in work here described. 
These observations are generally and statis- 
tically discussed but no satisfactory explana- 
tion is forthcoming. It is considered that 
main cause of phenomenon must lie in com- 
plex variations in biochem. conditions exist- 
ing in mixtures of water and nutrient me- 
dium and that these springer results must at 
present be regarded as due to chance. It is 
not likely that they can be eradicated by 
improvement in mechanical part of present 
titration technique—BH 


The Bacterial Genus Klebsiella in Water. 
Rev. Obras Sanit. Nacion (Arg.), 20:169 
(’56). Presence of bacteria of genus Kleb- 
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Installation Costs Kept to a Minimum in 
Complicated Multi-level Operation! 


When the city of Cleveland began plan- 
ning its magnificent new $28,000,000 fil- 
tration plant, it realized that it was up 
against a complicated engineering prob- 
lem that could well run out of hand in cost. 


A mile from Lake Erie’s shore, water will 
flow through its intake, travel under- 
ground at a depth of 123 feet and enter 
the building to be chemically treated by a 
series of settling basins and filters. In the 
process, passage is through a maze of 42” 
STEEL FABRICATED PIPE lined with 
coal-tar enamel that curves around cham- 
ber walls, descends and ascends from floor 
to floor; at times traveling at foot level, 
then rising to ceiling height. When com- 
pleted, the plant will convey pure water 
to supply part of Cleveland’s west section 


... at arate of 50 M/G every 24 hours, 
with an ultimate expansion to 140 M/G 
every 24 hours, again using STEEL 
FABRICATED PIPE. 


Only with STEEL FABRICATED PIPE 
could extremely long sections be easily 
hauled and installed. Only with STEEL 
FABRICATED PIPE could completion 
be reached with few joints, few supports, 
and resulting lower labor costs. And only 
with STEEL FABRICATED PIPE is 
easy, inexpensive maintenance assured. 


All this means savings—BIG savings! 
And, the city of Cleveland knows, as 
many other cities have discovered, that 
their STEEL FABRICATED PIPE will 
be operating trouble free for countless 


Wherever Water Flows—STEEL PIPES IT BEST”: 
STEEL PLATE FABRICATORS 


years to come. 


| FABRICATORS | 


ASSOCIATION 
105 West Madison St., Chicago 2, Il. 
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siella was investigated in samples of water 
from River Plate and 113 strains were iso- 
lated and their biol. reactions studied. Sero- 
logical typing carried out at Communicable 
Diseases Center, Chamblee, Ga., allowed 
classification of 103 of strains isolated into 
28 distinct types. Presence of types 1 & 2 
(Friendlander’s A and B) as well as many 
other types often isolated from patients 
with various pathological conditions is noted. 
—BH 


The Effect of the Aqueous Environment 
on the Ability of E. coli to Grow on a 
Selective Medium. The survival of E. coli 
in different types of water. Z. Buczow- 
ska. Roezniki Panstwowego Zakladu Hig. 
(Warsaw), 7:501 (’56). Expts. were car- 
ried out to study effect of different aq. en- 
vironments on growth of Escherichia coli on 
lactose agar and sodium cholate media. 
Samples of distd. water, dil. sodium chloride 
solns., well water containing 210 mg of cal- 
cium carbonate per litre, sea water, and river 
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water, were inoculated with 12-hr cultures 
of Esch. coli and plated at intervals on media. 
Plates from distd. water samples showed 
decrease in growth but growth on cholate 
medium could be restored by incubating sam- 
ple in lactose, peptone and meat extract me- 
dium before plating. With sodium chloride 
solns. results varied and with well water 
counts were fairly constant for 6-7 days, 
then fell gradually. Rise occurred when 
1.4% sodium chloride was added to water. 
Organisms inoculated in sea and river water 
samples died within 12-48 hr—WPA 


Experiments on the Antibacterial Prop- 
erties of Algae. Arch. Hyg. u. Bakteriol. 
(Ger.), 140:597 (56). Role of algae in 
self-purification of natural waters has been 
referred to in published work and author of 
present paper has previously described some 
expts. on antibacterial properties of mixed 
cultures of algae. The results of these ex- 
periments were to suggest that the antibact. 
property of algae is possibly due to 2 factors 


LaMOTTE CONTROLS 


have served the Water Works En- 
gineer for more than 35 years. 


Have you sent for the latest booklet 
on this helpful LaMotte Service? 


For example — did you know that the 
LaMotte-Pomeroy Sulfide Testing 
Outfit determines accurately: 


« Total Sulfides + Dissolved Sul- 
fides « Hydrogen Sulfide in 
Sludges and Solutions « Free 
Hydrogen Sulfide in Air and 
Gases? 


We will be happy to send full informa- 


tion on this and other LaMotte units 
used in the Water Works field. 


LaMOTTE CHEMICAL 


PRODUCTS COMPANY 
Dept. AWWA Chestertown, Md. 


why 
PALMER SURFACE 


WASH SYSTEMS 


are specified by 


water works engineers 
1. Prevent Sand Beds From Cracking. 
2. Eliminate Mud Balls. 
3. Save Wash Water. 
4. Lengthen Filter Runs. 
5. Higher Rates of Filtration. 
6. Better Tasting Water. 


PHONE, WIRE OR WRITE 
TODAY FOR INFORMATION 


| 
| 
| 
| 
‘ 
CORPORATION 
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E"rom here on, 
ail you need is a wrench 


Seattle, Washington, engineered this 8585-ft. addition te its growing network of 
Dresser-Coupled steel water lines, All joints on the 40-ft. lengths of 48-inch pipe 
were Dresser-Coupled. The line was laid by Harbor Construction Company. 


No unforeseen delays, no unforeseen costs 
when you join water pipe the Dresser way. 
Non-rigid Dresser Couplings go on fast .. . 
without expensive equipment or specialized 
labor. All you need is a wrench... and with 
long lengths of steel pipe, you need fewer 
joints. Bottle-tight joints make it unneces- 
sary to allow for leakage. Figure your next 
water line with Dresser Couplings... you 
can calculate your costs accurately ... and 
lower! 


New York 


—— $$ + € 
an 
4 
4 
It takes two man-minutes per 
bolt with a Dresser Coupling. 
Bradford, 
4y 
° ¢ 
. . 
> < 
Toronto Rind 
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—one a production of some antibiotic sub- 
stance by algae and second factor which is 
associated with effect of light on metabolism 
of algae and increase in concn. of D.O. in 
exptl. medium. Present paper reports expts. 
made with pure culture of Nitzschia palea. 
Details are given of method of isolation of 
organism from pond water and its culture 
on inorg. medium contg. sodium silicate, 
sodium nitrate, and disodium hydrogen phos- 
phate. Results of these expts. were: [1] 
antibacterial effect is greatest in cultures 
aged 48 days, [2] light and intensity of 
light play great part in this effect and in- 
crease concn. greatly, [3] effect was pro- 
nounced against Bacterium coli, Proteus vul- 
garis, and Pseudomonas fluorescens but not 
against other organisms tested, and [4] when 
suspensions of Bact. coli are filtered through 
film of algae produced by filtration of algal 
cultures through filter paper, number of liv- 
ing bacteria is reduced by about 50% but 
antibact. effect continues so that, after 24 hr 
standing, bacterial count in filtrate was nil. 
—BH 


OSILICATE) 


icut Ave., N. WwW. 
Baton 6, D. C. 


The Availability of Sulfur for Clostridium 
perfringens and an Examination of Hy- 
drogen Sulfide Production. A.-R. Fucus «& 
G. J. Bonne. J. Gen. Microbiol., 16:330 
(’57). Utilization of several inorg. and org. 
sulfur compds. by 3 strains of Clostridium 
perfringens and production of hydrogen sul- 
fide from these compds., were investigated. 
Sulfate, sulfite, thiosulfate, and sulfide can- 
not be used as source of sulfur, nor do they 
have any effect, when added in nontoxic 
conens., on growth of organisms in media 
contg. utilizable org. sulfur. Cystine or 
cysteine, which can be replaced by gluta- 
thione, were required by 3 strains tested; 
no addi. sulfur source was needed by 2 
strains, but third also required methionine 
or homocyst(e)ine. Growing cultures pro- 
duce hydrogen sulfide from sulfite, thiosul- 
fate, cystine, cysteine, and glutathione, but 
not from methionine. Different enzyme sys- 
tems are concerned with production of hy- 
drogen sulfide from cystine and sulfite re- 
spectively. Sulfite-reducing capac. of some 
cultures was often reduced after several 
transfers in lab. media and reduction of 
sulfite then occurred only in presence of 
nicotinamide. Sulfite was reduced to sulfide 
by suspensions of resting organisms. Pre- 
liminary expts. suggest presence of hydro- 
genase system, organisms being able to ac- 
tivate molecular hydrogen for reduction of 
methylene blue and sulfite. Other hydrogen 
donors are utilized by organisms—in par- 
ticular, glucose. Addn. of sulfites does not 
induce growth on substrates which do not 
support growth in sulfite-free media—WPA 


Rapid Detection of Coliform Organisms. 
A. J. Public Health. 46:1405 (56). This 
paper describes developments in technique 
described in previous paper for using 1-“*C 
lactose from which radioactive COs is gen- 
erated and detected after absorption on baryta 
water pad. In original method, 10 ml of 
1-“C lactose broth were used for each test 
and control. High cost necessitated marked 
reduction in quant. of medium. Sterile con- 
trols also generated some “COs. This back- 
ground evolution masked to some extent 
metabolic evolution of “COs making test less 
sensitive and increasing time necessary for 
test to reach significant level. Also much of 
“CO. was dissolved in broth, which also 
increased time factor. Both of these factors 
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Photo courtesy of Mr. W. K. Sanders, Superintendent, 
Water and Light Department, Morrisville, Vermont 


Morrisville, Vermont, installed the 
above EDDY Valve in a water main 
way back in 1895. When uncovered 
recently, it was working perfectly, 
needing only an easily obtaired, easily 
installed packing to restore 

it to 100% efficiency. 

On the basis of Eddy’s long time record 
of continuous availability of replacement 
parts—and in the light of innumerable 
cases where EDDY valves and hydrants 
have served perfectly, needing no 
maintenance, for 20, 40, 60 years and 
longer—we feel justified in predicting 
another 62 years’ service for the 

valve shown here. 


Interested in such service for your system? 
Then we invite your inquiry TODAY! 


YEARS’ 
PERFECT 


VALVES AND 
HYDRANTS 


Edd Hydrants and 
Valves meet all 
AWWA standards and 
are available to fit any 
existing or planned in- 
stallation. 


Send today for full data 


necessities. No obliga- 
tion. 


VALVE. COMPANY 


A eenory of James B. Clow & Sons Inc. 
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could be reduced by reducing quant. of broth. 
Method was, therefore, devised whereby wa- 
ter sample was filtered through membrane 
filter 4 in. in diam., which was then placed 
in 0.8 ml, later reduced to only 0.1 ml, of 
-“C lactose broth contained in flat-bottom 
cup fitted to special app. so that air passed 
over it at rate of 3 bubbles per sec. and then 
over 4-in. absorbent pad saturated with 
baryta water, whole being immersed in 37°C 
water bath. After suitable time, pad was 
dried and its radioactivity counted for 5 min 
in Robinson gas flow counter. Advantage 
of latter was in its smaller counting chamber 
and consequently smaller background count. 
Examns. after 10 min in water bath indi- 
cated that as few as 5 cells could be detected 
in lag phase, but that when growth was in 
exponential phase, 4-5 hr were sometimes 
required for positive result. In lag phase, 
COs evolution per cell was highest during 
first few min and was also higher for cells 
in low concn. than for cells in high concn. 
One hypothesis that could explain these 


anomalies was that reproducing cells con- 
serve large quant. of COs for use in building 
cellular material. Such retention should be 
preventable by incorporating certain poisons 
to prevent growth and reproduction but per- 
mit continuation of respiration for several 
hr. Preliminary tests with 2, 4 dinitrophenol 
showed considerably higher rates of “COs 
evolved in poisoned cultures than in controls. 
Lactose broth used contained 0.3% of 1-“C 
lactose, specific activity of which was 3.01 
uc/mg.—BH 


Observations on the Anaerobes Present in 
a City Water Supply, With Special Ref- 
erence to Clostridium welchii. A. T. Wu- 
us. J. Appl. Bacteriol., 20:53 (57). Black 
colonies 3 mm or more in diam., which de- 
veloped in Wilson & Blair’s medium inocu- 
lated with samples of untreated water from 
city water supply, were examd. for their 
anaerobe content by isolation of pure cul- 
tures and by subculture in milk. It was 
shown that development of such colonies al- 
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For Organic Iron and Color 
Removal—Algae Control — 
Regeneration of Iron Removal 
Filters — 


Use 
POTASSIUM 
PERMANGANATE 


Supplied to industry and mu- 
nicipalities in various grades 
and meshes to fit the particu- 
lar operation efficiently and 
economically in combating 
many water problems. 


WRITE FOR QUOTATIONS 


CARUS CHEMICAL COMPANY 
Box JAW LaSalle, Ilinois 


Chicage 12, 


WRITE TODAY 
For 
108 PAGE CATALOG 
W.S. DARLEY & CO. Chicago 12 


Ge 
WS. OARLEY & 
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Four 12” influent, pneumatically- 

~~ operated R-S Butterfly Vaives 
¢” modulated from water surface 
on filter bed. 


Four 12” effluent, pneumatically- 
operated R-S Butterfly Vaives 
operated by rate-of-flow con- 
troliers from water surface in 
reservoir. 


R-S Butterfly Valves used 
exclusively at Durango, Colorado, 


TO GIVE CLOSE FLOW CONTROL 


Durango, Colorado’s 8.7 mgd water treatment plant operates 
automatically. But accurate flow control is necessary in 
this gravity system if the proper rate of flow in the treatment 
process is to be maintained. R-S Rubber-Seated Butterfly 
Valves were chosen to do this job. Their angle seating pro- 
vides more desirable control characteristics. It means more 
precise regulation over a greater range than is available with 
90° seated valves. 25 R-S Rubber-Seated Butterfly Valves, 
ranging from 12” to 18” in size, are installed here. 


To obtain full information on the full SMS line — Butterfly 
Valves, Rotovalves and Ball Valves— contact our nearest 
representative or write S. Morgan Smith Co., York, Penna. 


AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED, TGRONTO 


Rotovaives «+ Ball Vaives + R-S Butterfly Vaives * Free-Discharge 
Vaives * Liquid Heaters *« Pumps «+ Hydraulic Turbines & Accessories 
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75 MG. Reservoir 
Chemical 
‘ Feed Building 
12° R-S 
- 2° R-S } 
wash drain valve ‘ 
Filtration 
Buliding 
12° R-S 
3 Clear Water 
and wash left SS Reserve 
af 
12°R-S 
wash control valve 
10” rate-of-flow controller 
12° R-S 
effiuent valve Supply Maine 
to Town i 
Diagrams of Durango Piant from sketches by Dale H. Rea, 
Consulting Engineer, Littieton, Colo., designer of the plant. . 
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NEW SIMPLEX ELECTRO- 
PROGRAMS FILTER WASH 


Fully-interlocked system 
regulates flow; shuts down, 
washes and reopens filters 


Now simplicity, efficiency and man- 
power savings come to filter plants 
with the new Simplex Automated 
Filter Operating Table. 

From one central point, filtering 
and washing cycles can be initiated 
automatically . . . all rates and times 
maintained accurately. Valve action 
is completely pneumatic! The sys- 
tem contains no electrical devices 
that might malfunction in the damp- 
ness of a wet pipe gallery. 


Shut-off and Cut-off 


This new system automatically shuts 
off a filter if the clearwell is filled— 
returns it to service when needed. 
Depending on the control you prefer, 
a filter will be automatically removed 
from service for backwashing when 
(1) loss of head reaches cut-off point 
you pre-set (usually 8’) or (2) elec- 
tric timer has run through the value 
you pre-set (80 to 120 hrs.). At any 
point, the operator can manually 
over-ride these automatic controls. 


No-Flood Washing 


When automatic program starts, the 
filter Influent Valve is closed, water 
level drops to wash-trough lips, then 
the filter Effluent Valve is closed. 


Next the Drain Valve is opened, 
followed by the Wash-Water Valve. 
Pneumatic interlocks prevent flood- 
ing: wash valve can’t open until 
drain valve is fully open. 

Washing is precisely timed at slow- 
fast-slow rates . . . so bed is cleaned 
and hydraulically graded for clean 
starts and optimum results. 


Saves Treated Water 


To prevent flooding, Drain Valve 
can’t close until all Wash Valves 
have first closed. To prevent waste 


of treated water, filter Influent Valve & : 


can’t open until drain valve has com- 
pletely closed. Washing period can 
be extended, if desired. 


Controlled Starts 


To prevent turbid starts, when the 
Influent Valve is opened, the Efflu- 
ent Valve stays closed until water 
reaches operating level. Float switch 
then opens Effluent Valve. 


No Sequence Errors 


Cascade programming makes mis- 
takes impossible. All valves open and 
close in their proper sequence. 
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NEUMATIC SYSTEM 
NG AUTOMATICALLY 


NEW SIMPLEX AUTOMATED FILTER TABLE: Large dials in- 
dicate and/or record rate of flow and loss of head. Smaller dials set 
filtration and wash rates. Colored lights show progress of the auto- 
matic cycle. Manual levers permit operator to over-ride the auto- 


matic programming at any point. 


Automated Filter Plants 


Obviously the control functions built 
into this new Simplex Table can also 
be used to control a series of filters. 
We'll gladly discuss your plans for 
integrated sequential control that in- 
terlinks all filters for fully automatic 
operation of an entire filter plant. 


Your Plans 


We'll gladly rush further details or a 
Bulletin to help you. Write Simplex 
Valve & Meter Company, Dept. JA-4, 
7 E. Orange Street, Lancaster, Pa. 


VALVE AND METER 


ANY 


1- 
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most always signifies presence of clostridia, 
usually Cl. welchii, and that subculture of 
such colony into milk gives reliable confir- 
mation of presence of clostridia in general 
and of Cl. welchii in particular. 50 strains 
of Cl. Welchit isolated from water supply 
were examd., but none was found to be of 
heat-resistant food-poisoning variety de- 
scribed by Hobbs er at.—PHEA 


Anaerobic Bacilli in a Treated Water 
Supply. A. T. Writs. J. Appl. Bacteriol., 
20:61 (’57). Sand from filterbeds of city 
water supply was found to contain anaerobic 
bacilli and it is probable that these organ- 
isms are added to water as it passes through, 
because anaerobes are present in treated 
water. Emphasis is laid on value of anae- 
robe test on treated waters in assessing filter 
effi., and significance of bact. aftergrowth is 
pointed out—PHEA 


The Physiology of Iron Bacteria. 
Hount. Vom Wasser (Ger.), 22:176 55). 
Author gives acct. of work of many investi- 


gators on morphology and physiological 
properties of various iron bacteria and de- 
scribes expts. made to detn. whether these 
bacteria could grow in presence of quants. 
of org. nutrient matter so small as to be 
analytically not detectable. Organisms tested 
were Sphaerotilus natans and Leptothrix 
ochracea (Sphaerotilus natans, forma ochra- 
cea). App. used for continuous supply of 
nutrient matter and methods used are de- 
scribed. It was found that both types were 
capable of growth in presence of quants. of 
nutrient matter too small to be detected by 
anal. methods. Presence of iron or man- 
ganese was not necessary. Content of sugars 
at which growth was observed varied be- 
tween 0.02 and 0.07 mg/l. Appearance of 
these iron bacteria. in nature can thus be 
ascribed to presence of utilizable org. matter 
in natural waters. Oxidation of ferrous 
oxide salts in water and in gelatinous sheath 
of Chlamydobacteria is exclusively due to 
oxygen in water; activity of cells is inde- 
pendent of this oxidation process—WPA 
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for Public Water Fluoridation 


Sodium Silicofluoride - 99% 
Sodium Fluoride-987% 


CHEMICAL COMPANY 
50 Church Street, New York 7, N. Y. 


: 
| 
r) 
: (Powder or Granular) 
Meet AWWA specifications 
White or tinted blue «¢ Dry and free-flowing 
Minimum of storage space « Available in bags and drums 
Minimum of dust in handling 
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Louis’ Stacy Park 


Big steel mains still going strong in St. Louis 


How long will large-diameter steel mains 
give satisfactory service? Let’s look at an 
example in the city of St. Louis, where 
many miles of steel pipe have been installed. 

Back in the mid-twenties the city devel- 
oped a badly needed second source of water, 
at Howard Bend on the Missouri River. The 
project included installation of a 60-in. ID 
riveted steel main, nine miles from the 
filters to a new reservoir at Stacy Park, and 
eight miles farther to the city mains. This 
line was completed in 1926. 

When more transmission capacity was 
sane the city installed thirteen miles of 
welded steel pipe, again mostly 60 in. ID. 


This pipe was coal-tar lined by the spinning 


method, and coated. It was supplied by 
Bethlehem Steel in 40-ft lengths, and joined 
in the field by mechanical couplings. Tests 
made in 1935 indicated the leakage to be 
less than a gallon per diameter-inch per 
mile of pipe in 24 hours. 

After more than 30 years of continuous 
service for much of this pipe, and well over 
20 years for the rest, the Water Department 


reports that it has given uniformly satisfac- 
tory service with every indication of continu- 
ing to serve well for many years to come. 


Laying 40-ft lengths of 60-in.-ID pipe in St. Louis 
in 1934. Note the smooth, shiny coal-tar lining. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by 


| 
Installing riveted steel pipe in 1925 necr St. 
| 
4 
Va 
Bethlehem Pacific Coast Steel Corporation ’ 
Export Distributor: Bethlehem Steel Export Corporation 5 
’ 
BETHLEHEM STEEL 
STEEL 
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Studies on Thermophilic Sulfate-Reducing 
Bacteria. I. Identification of Sporovibrio 
desulphuricans as Clostridium  nigrificans. 
L. L. Camppett; H. A. Frank; & E. R. 
Harti. J. Bact., 73:516 (’57). Expts. have 
shown that Clostridium nigrificans is capable 
of reducing sulfate, sulfite, and thiosulfate 
to hydrogen sulfide. Presence of cytochrome 
pigments in Desulphovibrio desulphuricans 
was confirmed, and absence of these pig- 
ments .in Cl. nigrificans and Sporovibrio de- 
sulphuricans was established. Morphological, 
cultural, immunological, and biochem. studies 
revealed that Cls nigrificans and S. desul- 
phuricans are identical, and that they are 
distinctly different from D. desulphuricans. 
As name Cl. nigrificans has taxonomic pri- 
ority, spore-forming thermophilic sulfate- 
reducing bacteria should be properly named 
Clostridium nigrificans—W PA 


Bacteriological Aspects of Katadyn Fil- 
tration in the Purifications of Water. M. 
G. McEnrecart & D. Pepen. J. Trop. 
Med. & Hyg., 60:73 (’57). This is short 


acct. of number of bact. investigations which 
were undertaken to test efficacy of modern 
Katadyn filter. Latter consists of 2 parts, 
clarifying filter candle and silver-containing 
core of candle where oligodynamic action is 
exercised. It was shown that Katadyn 
filter removed Salmonella enteritis and Sal- 
monella thompson from artificially infected 
water. Bacteria causing typhoid, paraty- 
phoid, and cholera were not tested. Staphy- 
lococcus aureus and Streptococcus faecalis, 
which were shown by means of modified 
Rideal-Walker technique to be relatively re- 
sistant to silver, were not removed by Kata- 
dyn filter. It is, however, considered that 
with certain reservations filter may be said 
to provide convenient means whereby “pota- 
ble water may be obtained from contaminated 
source.” —BH 


The Use of Membrane Filters in the Bac- 
teriological Examination of Water and 
Air. M. A. Gonar « A. A. Erssa. Z. Hyg. 
Infektionskrankh., 143:364 (’57). Authors 
give acct. of work which was carried out to 


(Continued on page 102 P&R) 


WATER STORAGE TANKS 


ELEVATED 
GROUND RESERVOIRS 


Complete Tank Sewice 


Engineered and Erected According to 
AWWA-AWS-FIA-FM and NBFU Specifications 


TAYLOR IRON WORKS 


Serving The Southern States Since 1898 


Please Address 


Box 218 
Macon, Ga. 


STANDPIPES 


MACON, GEOR 


Inquiries To 
Box 6493 
Jacksonville 5, Fla. 
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Getting top performance from your 
water-softening equipment? 


An important requirement for efficient water-softener performance is the 


correct use of brine for regeneration. 


This article, #14 in a series pre- 


pared by International Salt Company, discusses equipment that can produce 


crystal-clear, fully saturated brine from rock salt. 


in effective regeneration. 


This brine, in turn, aids 


Producing crystal-clear brine at lowest cost—by self-filtration. 


Today, more and more 
soft-water installations 
are using a _ foolproof 
brine-making process that 


BULK ROCK SALT SHIPMENTS UNLOADED 
DIRECTLY INTO STORAGE TYPE LIXATOR 


produces crystal-clear 
brine rock salt, 


without using supplemen- a 
tal filter beds or other 
filtering devices. This 


STERLING]: 
ROCK SALT 


process takes place in the 
“Sterling Lixator,” a 
rock-salt dissolver devel- 
oped exclusively by Inter- 
national Salt Company. 
The resulting Lixate 


Brine is brilliantly clean 
and clear ... s an 
excellent job of regen- 
erating zeolite and/or 
base-exchange resins. 


Here, briefly, is how 


STORAGE TYPE LIXATOR 


A. SALT STORAGE ZONE 
B. SALT DISSOLUTION ZONE 
C. BRINE FILTRATION ZONE 


D. WATER INLET 
E. BRINE OUTLET 


self-filtration works in 
the Sterling Lixator: A 
Lixator is filled with 
Sterling Rock Salt. Wa- 
ter, admitted near the top of the dissolving 
tank, dissolves salt as it flows downward. 
While flowing down, the brine made in this 
way becomes fully saturated, and can absorb 
no more salt. Still flowing down, this brine 
is completely filtered by the salt-crystal bed 
in the bottom portion of the Lixator. Thus, 
the Lixate Brine drawn off through a dis- 
charge pipe at the bottom of the Lixator is 
clean, pure, and crystal-clear. 


Other Lixator advantages. 1. The Lixator 
permits salt storage and brine making at 
one location most convenient to the point of 
salt entry. Pipes deliver brine to points of 
use. 2. This piping feature eliminates the 
work of moving dry salt from storage piles 
to other plant locations. It permits substan- 
tial savings in labor. 3. The Lixator auto- 
matically controls salt feed, water feed, and 
brine discharge. 


The Storage Lixator is a combination storage and dissolving 
makes Lixate Brine automatically from rock salt. Many other types 
of Lixators are available for specific needs. 


tank that 


For expert advice on the particular Lixator 
type that will do the best job for you, phone 
or write the nearest district office, or write 
direct to International Salt Company, Inc., 
Scranton 2, Pa. 


REMINDER: Look for International’s 
exhibit at the American Water Works 
Association Convention, Dallas, Texas 
. .. April 20 to 25. 

Sales offices: Atlanta, Ga.; Chicago, Ill.; New 
Orleans, La.; Baltimore, Md.; Boston, Mass. ; 
Detroit, Mich.; St. Louis, Mo.; Newark, N.J.; 
Buffalo, N.Y.; New York, N.Y.; Cincinnati, O.; 
Cleveland, O.; Philadelphia, Pa.; Pittsburgh, 
Pa.; Memphis, Tenn.; and Richmond, Va. 


INTERNATIONAL) ; 
SALT CO., INC. 


SCRANTON 2, PA. 
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Growing U. S. cities and towns are 
faced with using lower-grade water. 
Results: increased hardness, turbidity, 
iron, high CO, “aggressive waters”, 
other problems . . . complaints from 
homeowners, businesses, industries. 


© For expert answers more and more 
waterworks officials and their consult- 
ants are buying the complete service 
offered by leading water-conditioning 
firms. Here’s how Permutit (rhymes 
with “compute it”), a pioneer and larg- 
est in the field, tackles a water problem: 


@ Water analysis, study of the prob- 
lem and past experience provide data 
on possible methods of treatment. The 
process offering the best balance of 
initial and operating cost vs. desired 
quality of treated water is selected. 


© Complete proposal by Permutit en- 
gineers covers type, size and capacity 
of equipment, price, any special engi- 
neering services and performance 
guarantees. 


e Manufacturing — After the proposal 
is accepted, Permutit designs the entire 
project, schedules assembly and ship- 
ping. Critical parts, ion exchange resins, 
control panels are all made in Permutit 
plants. (No other U. S. firm makes all 
these components. ) 


Test runs— Where required, Per- 
mutit checks the installation, super- 
vises start-up and initial operation, 


trains permanent operating personnel. 


¢ For further information look up the 
Permutit office in your city or write to 
The Permutit Company, Dept. JA-4, 
50 West 44th St., New York 36, N. Y. 


WATER ANALYSIS. Permutit’s mod- 
ern water-analysis laboratory tests over 
1200 samples a month 


ION EXCHANGE RESINS. Permutit 


makes its own 


natural and synthetic 


ion exchange resins, 
ic zeolites. 


AUTOMATIC CONTROLS to ensure 
ae results are designed, assem- 
wired and 


tested by Permutit. 


‘ 
— . 
& & & 


ow Permutit solves 
water problem 


ENGINEERING. Permutit engineers work with your staff 
or your consulting engineers to design all or any part of 
your water conditioning system. 


itical parts as valve 
are designed and made by Permutit. 
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compare older methods of bact. examn. of 
water with new membrane filter method. 
Results, given in tables, of presumptive coli 
test, direct plate count and membrane filter 
test, show that direct plate count gives high- 
est figures, which are also believed to be 
nearest to exact number of organisms pres- 
ent. In case ef clean or moderately pold. 
water all 3 imethods give similar counts. 
Membrane filter, which is speediest method, 
is therefore recommended only for testing 
clean water—for example, tap or deep-well 
water—and direct plate count is recom- 
mended for examn. of pold. water—for ex- 
ample, river water or shallow-well water. 
Authors also tested use of membrane filter 
for bact. examn. of air with much success, 
although modifications of filters are sug- 
gested—_WPA 


BOILERS AND FEEDWATER 


A Simple Procedure for the Internal 
Control of Silica in Boiler Waters. G. V. 
L. N. Murty « U. A. Roa. Eng. and Boiler 


House Rev., 72:15 (’57). To control depo- 
sition of silica scale in boilers, regular com- 
parison should be made between ratio of 
silica in boiler water to silica in feed water 
and ratio of chloride in boiler water to chlo- 
ride in feed water. When silica ratio is less 
than chloride ratio, silica scale has probably 
been deposited. Modifications of molyb- 
denum blue method for detn. of silica are 
suggested to make it suitable for routine 
anal—_WPA 


Water Conditions for High-Pressure Boil- 
ers. D. E. Voyres & E. C. Fiss. Corro- 
sion, 13:589 (’57). Experience of Duke 
Power Co. has been that high-pressure boil- 
ers can be operated satisfactorily for ex- 
tended periods with demineralized or con- 
densate makeup, provided that care is taken 
to keep O concn. of boiler water low at all 
times by maintaining an adequate hydrazine 
residual. Chem. cleaning will be required at 
about 5-hr intervals. After 3 yrs. of opera- 
tion turbines showed only small amt. of 
material deposited on blading at about satn. 


(Continued on page 104 P&R) 


KLETT SUMMERSON 


ELECTRIC PHOTOMETER 


Adaptable for Use in Water 
Analysis 

Can be used for any de- 

termination in which color 

or turbidity can be devel- 

oped in proportion to sub- 

stance to be determined 


KLETT MANUFACTURING Co. 
179 EAST 87th STREET - NEW YORK, N. Y. 
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this is Tuberculation 


... /t cuts down flow capacities 
.../t raises pumping costs 


this is CALGON’ 


.-./t CONTROLS Tuberculation 


Water treatment with Calgon brand 
sodium hexametaphosphate is the 
simple, economical way to control the 
corrosion that is so costly to municipal 
water systems. Reduced capacity and 
the consequent increase in pumping 
power are far more costly than Calgon 
treatment. And Calgon solves other 
water problems, too. 

Calgon treatment is particularly effec- 
tive after mechanical main cleaning, 
because its fast film forming ability 
quickly interposes a barrier between 
the freshly scoured metal and the corro- 
sive effects of the water. 


A report of a 24 month study on the 
efficiency of Calgon in maintaining pipe- 
line flows is available. Write for a re- 
print of this paper. A letter or phone 
call will bring you more information 
on how Calgon can help. A Calgon engi- 
neer will be glad to make detailed recom- 
mendations on your specific problem. 
Fully licensed under U.S. Patent 2337856. 


CALGON company 


OIVISION OF HAGAN CHEMICALS & CONTROLS, INC. 
HAGAN BUILDING, PITTSBURGH 30, PENNSYLVANIA 
DIVISIONS: CALGON COMPANY, HALL LABORATORIES 
1M CANADA: HAGAN CORPORATION (CANADA) LIMITED, TORONTO 
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point. This material is mainly silica and 
contains some magnetic iron dioxide. Con- 
densate pH is consistently about 8.5—CA 


Localized Corrosion in Steam Boilers. 
R. N. Parxrns. Corrosion Technol. (Lon- 
don), 2:43 (’55). Pitting in boilers can be 
result of O attack or of high salt concns. 
Both conditions can be controlled by proper 
water treatment—CA 


Deionization of Boiler Feed Water. J. 
Tuompson. Tech. Assoc. Pulp Paper Ind., 
39:42A (’56). Trend in paper industry 
towards use of higher pressure boilers neces- 


A man 
needs only 
one reason... 


Fight Cancer 
with a checkup 


and 
a check 


AMERICAN 
CANCER 
SOCIETY 


sitates boiler feed water of very high qual., 
with very low concn. of residual silica. 
Author discusses advantages and present 
status of mixed-bed ion exchange for de- 
ionization of water, stresses need for pre- 
liminary treatment of water to avoid org. 
fouling of resins, and describes briefly some 
specific examples of use of mixed-bed units. 
—WPA 


Locomotive Feed Water Treatment. Ry. 
Gaz. (London), 104:373 (’56). Individual 
locomotive int. treatments of boiler feed 
water are described. These include Afloc 
self-contained chem. tank and pump, which 
injects appropriate chem. treatment directly 
into boiler in proportion to water evapd. 
Compressed chem. briquettes, incorporating 
antiform chems., are used, which slowly dis- 
solve in tender water. This method extends 
period between boiler washouts, and econo- 
mizes in steam consumption, thus saving on 
fuel consumption and boiler maintenance.— 
WPA 


Boiler Water Treatment: A Formula for 
the Control of Sludge and Scale in In- 
ternal (Carbonate) Treatment. J. A. 
Gray. J. Inst. Fuel (London), 30:577 
(’57). Empirical study has shown that in 
int. treatment of low-pressure boilers suc- 
cessful sludge and scale control can be 
achieved by observing only 2 conditions: 
{1] Mg hardness of feed must be kept above 
certain min. level, which is related only to 
Ca hardness and SiOz content of feed. The 
formula index (Xr) in the expression Xr 
=(100/CaH) [(MgH/3)—SiOs] should be 
greater than 7, where CaH and MgH repre- 
sent Ca and Mg hardness, resp. (expressed 
as CaCO;) and SiO: is the silica content. 
Xy is a convenient, dimensionless quant., but 
hardness concns. are usually expressed in 
ppm. [2] Total carbonate alky. in boiler 
should be between 200 and 300 ppm (ex- 
pressed as CaCOs), with 300 the preferred 
figure (i.e., sufficient to restrict total hard- 
ness in boiler water to 5 ppm). This method 
was tested by survey of operating data on 
101 boilers with internal conditions classified 
as excellent or poor, and by prolonged expts. 
at 15 other boiler plants operated at pres- 
sures up to 200 lb/sqin. No exceptions 
have yet been found and method is inde- 
pendent of type of boiler and raw-water 
supply —C A 
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Now transistorized! 


performance- 
proved 
supervisory 
control 


cuts costs 24 hours a day! 


Investigate the most advanced, benefit-packed system 
ever offered for centralizing and remote-controlling the 
numerous, widespread operations encountered in modern 
waterworks and sewage treatment plants. 

Performance-proved Synchro-Scan will telemeter and 
control over a single circuit; provides compact components 
of “plug-in” design for ease of assembly, interchange- 
ability, installation, and system expansion; and now adds 
the cost-cutting advantages of transistorized audio-tone 
transmission ! 

Request Bulletin 240-P2A for complete data. Write 
Builders-Providence, Inc., 365 Harris Ave., Prov- 
idence 1, Rhode Island . . . manufacturers of precision 
instruments and equipment for the positive control of 
materials in motion. 


@BUILDERS-PR OVIDENCE 
B-I-F INDUSTRIES 


= 
— 
2 
eo eee 
Wes 
STEN 
pay off: 
POWER SAVINGS ‘ 
wp te 95% 
SPACE SAVINGS 
wp te 50% 
MAINTENANCE SAV- 
INGS ... ne tubes to 
hect up or replace 
INCREASED RELIABIL- 
. . new circuit 
design 
* LONGER LIFE... 
transistor life up te 10 
times that of tubes i 


SERVICE LINES 


ARE YOU RESPONSIBLE 


FLOW TUBES 


are impact-type head meters or 
differential producers. 


They are designed to give you 


guaranteed high accuracy with 
Lowest head loss. 


LOW FIRST COST—Gentile Flow Tubes are eco- 
nomical to purchase. 


LOW OPERATING COST—Gentile Flow Tubes re- 
quire minimum maintenance. Where 
purging or back-flushing is a normal 
routine, the Gentile Flow Tube can 
be arranged for constant or inter- 
mittent purging without removing 
from the line. 


LOW INSTALLATION COST—Gentile Flow Tubes 
can be installed with no straight run 
upstream or downstream, except 
where near valves or regulators. 


Actual installation of a 16” Flow Tube for 
REVERSE FLOW. Note fittings (elbow and tee) 
ore bolted directly to flanges of Flow Tube. 


Gentile Flow Tubes can be furnished with or without 
suitable secondary indicating, recording, or totalizing 
instruments. 


GENTILE Flow Tubes are manufactured 
exclusively by Foster Engineering Company 
Write for further information or specific recommendations. 


FOSTER ENGINEERING 
COMPANY 


Vol. 50,No.4 


A photoelectric colorimeter, with a 
recently developed titration adapter, is 
described in a 14-page bulletin issued by 
Photovolt Corp. This equipment, known 
as Lumetron Colorimetric Titrator Model 
401-T, is said to be the first of its type 
for rendering color and turbidity titra- 
tions independent of individual judgment. 
Information may be obtained by writing 
for Bulletin 355, to the Photovolt Corp., 
95 Madison Ave., New York 16, N.Y. 


An electronic recorder that can re- 
ceive and record output from up to four 
remote “Ring Balance” meter-operated 
slide wires simultaneously is described in 
a 4-page bulletin, MSP-149, obtainable 
from the manufacturer, Hagan Chemical 
& Controls, Inc., Dept. 627, Hagan Bldg., 
Pittsburgh 30, Pa. 


Steel tanks and reservoirs, as well 
as pipe installations, are pictured in a 
16-page illustrated brochure, in color, 
available from the Darby Corp., Kansas 
City 15, Kan. 


New controlled-volume pumps, their 
design, features, and applications, are de- 
scribed in two bulletins, each 2 pages in 
length and printed in two colors. Bul- 
letin No. 1157 describes a diaphragm 
metering pump; No. 1257, the new in- 
dustrial “miniPump.” Both are available 
from the Milton Roy Co., 1300 E. Mer- 
maid Lane, Philadelphia 18, Pa. 


Sodium and potassium silicates are 
featured in a 16-page folder, which de- 
scribes the physical and chemical proper- 
ties, applications, and advantages of these 
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You also get: 
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\ 
AUTOMATIC VALVES CONTROL VALVES 
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High quality water service bronze, 85-5-5-5 mix .. . 
A full line of types and sizes for every need .. . 
Plugs individually ground in for perfect fit... 
Every stop individually tested . . . 
Threads interchangeable with those of other 
manufacturers .. . 
Backed by more than 80 years’ experience... 
Conform to all A.W.W.A. standards. 


The same quality is maintained in the complete HAYS line 
of Water Service Products. Send for literature. 


MODEL “B” 
COPPER METER SETTERS TAPPING MACHINE 


Increasing sales of 
HAYS quality products WATER WORKS PRODUCTS 


So. HAYS MANUFACTURING CO, 


us if you are interested ® ERIE, PA. 
in selling for HAYS. 
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time-eaters 


COMPARATORS 


let you make Fas 
Accurate pH, 
CHLORINE, 


Lightweight, portable Taylor Com- 
parators let you make fast, accurate 
colorimetric tests for pH and chlorine 
in minutes... not hours! Quickly give 
you dependable operational data to help 
you control coagulation, chlorination, 
fluoridation and corrosion in water or 
sewage operations. On-the-spot tests 
are made by placing treated sample in 
the middle tube and moving the color 
standard slide across until sample 
matches one of the standards. Values 
are read directly from the slide. Com- 
plete water analysis, including fluoride, 
only a little more detailed with the 
Taylor Water Analyzer. 


COLOR STANDARDS GUARANTEED 


All Taylor liquid color standards carry 
an unlimited guarantee against fading. Be 
sure to use only Taylor reagents and 
accessories with Taylor Comparators to 
assure accurate results. 


SEE YOUR DEALER for Taylor sets or 
t of supplies. 
Write direct for FREE HANDBOOK, 
“Modern pH and Chlorine Control”. 
Gives theory and application of pH 
control, Illustrates and describes 
complete Taylor line. 


W. A. TAYLO 


413 STEVENSON LANE @ BALTIMORE 
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chemicals. Copies may be obtained by 
writing the Philadelphia Quartz Co., 1158 
Public Ledger Bldg., Philadelphia 6, Pa. 


A single-gasket cast-iron pipe joint, 
known as “Fastite,” is now being pro- 
duced by American Cast Iron Pipe Co., 
Birmingham 2, Ala. Features of the new 
joint include a double-sealing rubber gas- 
ket. Information about this product is 
contained in an illustrated 12-page book- 
let, issued by the manufacturer. 


Advantages of steel pipe, particularly 
its carrying capacity, are described in an 
8-page, two-color, illustrated booklet, pub- 
lished by the Steel Plate Fabricators 
Assn., 105 W. Madison St., Chicago 2, 
Ill. 


Caterpillar Tractor Co. has issued a 
new full-color, 24-page “Maintenance 
Guide” for its D2, D4, and D6 tractors. 
Complete information on operation and 
servicing of these machines is contained 
in the booklet, available by requesting 
Form DE768 from the company’s adver- 
tising division at Peoria, IIl. 


Activated-carbon characteristics and 
uses are the subject of a 12-page book- 
let, “Powdered Activated Nuchar for 
Purification and Reclamation,” copies of 
which may be obtained from the Indus- 
trial Chemical Sales Div., West Virginia 
Pulp & Paper Co., 230 Park Ave., New 
York 17, W.Y. 


Portable thickness gages for pipe 
walls are described, with drawings and 
photographs, in a new bulletin, No. N.I. 
157, which may be obtained by writing 
the Industrial Nucleonics Corp., 1205 
Chesapeake Ave., Columbus 12, Ohio. 


A flow controller, Type “S,” that is 
said to be capable of maintaining a uni- 
form rate of filtration with high accuracy 
is offered by the Simplex Valve & Meter 
Co. This regulating device is the subject 
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recipe for trouble-free valving : 


water... 


DeZurik Valves need no other ingredient to 
provide top operation in your plant! They close 
tight .... open easily .... last longer... . with no 
need for lubrication, no special care of any kind! 


Available in sizes 14" thru 


DeZurRIK 


CORPORATION 
tome. SARTELL, MINNESOTA. 


—— 
J UL t | 
CHECK THESE EXTRA FEATURES * 
Nickel seats that last and last Always operate easily 
Exclusive Eccentric Action Nickel alloy stem bushings 
Dead-tight shut-off in spite of Rugged construction | 
solids 
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microstraining 


Automatic 
WATER FILTRATION 


the Glenfield MICROSTRAINER® 
represents the most unique and 
advanced design in filtering 
medium for water treatment. 


Here are a few of its major 
advantages: 


low initial cost 
small compass of installation 


nominal operating costs 

small head losses, eliminating 
pumping 

low maintenance costs 

high filtration efficiency 


automatic and continuous 


operation under open gravity 
conditions 


See the MICROSTRAINER® at the 
AWWA Convention — Booth 212 


GLENFIELD & KENNEDY, 


706 NORTH AV 
NEW ROCHELLE NEW. 


Serice Lines 
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of a comprehensive 12-page bulletin, No. 
900, which is available by writing the 
manufacturer at 7 E. Orange St., Lan- 
caster, Pa. 


Asbestos-cement pipe, with “Fluid- 
Tite” couplings, is the subject of a 4-page 
pamphlet issued by the Keasbey & Mat- 
tison Co., Ambler, Pa. 


Membrane filters and related appara- 
tus are described in detail in an illustrated 
technical brochure (16 pages) available 
from the Millipore Filter Corp., Water- 
town 72, Mass. 


A self-contained slurry feeder has 
been introduced by Wallace & Tiernan 
Inc. This packaged unit, which elimi- 
nates the necessity of installing a number 
of individual elements, is the subject of a 
technical bulletin (8 pages), which may 
be obtained by writing to the manufac- 
turer at 25 Main St., Belleville, N.J., and 
asking for publication No. TP-10-M. 


Sodium base-exchange water soften- 
ers are the subject of Bulletin 28B7107A, 
which has been issued by the manufac- 
turer, Allis-Chalmers Manufacturing Co., 
Milwaukee 1, Wis. 


Prefabricated underground pumping 
stations, developed for simple installation 
and automatic operation, are discussed in 
an 8-page bulletin. Diagrams and photo- 
graphs are combined with text to describe 
in detail the Z-F Station. The booklet is 
available from the manufacturer, Zimmer 
& Franceson, P. O. Box 359, Moline, IIl. 


Time-impulse telemetering applica- 
tions are the subject of an 8-page bulletin 
(No. 230-P4), which includes photo- 
graphs, schematic diagrams, and perform- 
ance charts for “Chronoflo” equipment. 
Copies may be obtained from Builders- 
Providence, Inc., Div. of B-I-F Indus- 
tries, Inc., 345 Harris Ave., Providence 1, 
R.1. 
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MEET THEM ALL 
to the last detail 


ROCKWELL 


Rockwell Rubber-Seated Butter- 
fly Valves rank high in service 
among the successful valves in- 
stalled in water works in recent 
years. They meet ALL “AWWA” 
requirements of design and con- 
struction in every detail for maxi- 
mum shut-off pressures and line 
velocities under all operating con- 
ditions. 

With Rockwell “AWWA” Valves 
you're sure of most efficient service 
at lowest maintenance cost. 

Bulletin 574 tells you why. 


TYPICAL INSTALLATIONS IN 
City of San Diego, Calif. 

City of Seattle, Wash. 

City of Ogden, Utah 

City of Milwaukee, Wis. 

City of Corpus Christi, Tex. 

City of Miami, Fla. 

City of Daytona Beach, Fla. 

St. Lawrence Seaway 

Panama Canal 


Ww. S.ROCKWELL COMPANY 


“2608 ELIOT STREET * FAIRFIELD, CONN. 
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AMERICAN | 
WATER WORKS 
ASSOCIATION 


NEW MEMBERS 
Applications received Feb. 1-28, 1958 


Abbott, 


Joseph A., Comr., Passaic 
Valley 1525 Main 


Water Com., 


Ave., Clifton, N.J. (Jan. ’58) 
Adams, John Tennant, Mer.. Wa- 

ter Div., Water, Gas 

Treament 414 ist St., 
Duluth 2, Minn. (Jan. 


58) M 


Monroe, Peoria, Ill. (Jan. 58) M 


=, Gus Benjamin, Jr., Sales 
, Southern States Chem. Co. 


Armstrong, H. Supt., 
., Nickerson, 


ter Sipply "Inc., 

N (Jan. ’58) 

Batchelder, John Edwin, Prod- 
uct Sales = International Min- 
erals & N. 
Wacker "Chicago 6, 


58) P 
Beyer, Walter, Supt., Water & 
Sew: Neil Utilities 


age ts., 
Com., w. Neillsville. 


leville, N.J. (Jan. 
Boyd, John W., Asst. Su “ Water 
Bo ke Eureka Springs, . (Jan. 


Walter Edwin, Chief 
Frank B. Ss. 


M., Supt. of Water 
Treatment & ‘ue Di , Box 
Brent, Harold 
MRPD 


(Jan. | 


NEW MEMBERS 


Pres., Visi-Meter, 
. 17th St., Kansas City 
. D 

Cavey 1650 Maryland 
Ave., Albany, Ga. (Apr. ’56) 

Burtner, Calvin R., Supt., Water 
Works, 4450 McCoy St., Lawrence, 
Ind. (Jan. 58) 

Caho, Paul G., Sales Office Mgr., 
Mueller Co., 2801 E. 12th St 
Los Angeles, Calif. (Jan. ’58) D 

Carbaugh, H. Clark, Research 
Asst., Dept. of San. Eng. & Water 
Resources, The 
Univ., 18, Md. (Jr. 
Jan. ’58) 

Case, Howard L., Supt., Water & 
Light Dept., 156 tnut St., 
Meadville, Pa. (Jan. °58) MRPD 

Chandler, J. 8., Jr., Drafting Su- 
pervisor, Colorado Interstate Gas 
Co., Box Springs, 
Colo. (Jan. ’ 

Chung, fed Grad. Student, 
Univ. of Minn., 630—11th Ave. 

.E., Minneapolis, Minn. (Jr. 
Jan. ’58) 

a. ¢ C. N., Chief Engr., State 
I tion Bureau, 625 Poik, To- 
peka, Kan. (Jan. 58) RD 

Clinger, Charles Burke, Vice- 
Pres., ord-Hill-American, Inc., 
Box 4335, jee A., Dallas, Tex. 
(Jan. 58) M 

a Norman T., Water & Sani- 

Services isor, Dept. 
of o National Defence, 318 Algon- 
= uin Dr., RCAF Station, Centralia, 

t. (Jan. ’58) 

sr Jesse M., Chemist, Robert 

A. Taft San. Eng. Center, 4676 
Columbia Parkway, Cincinnati 26, 
Ohio (Jan. ’58) 

Connolly, William M., Water 
Chem. Eng., South Dist. Filtration 
Plant, 3300 E. Cheltenham PI., 
Chicago, Ill. (Jam. '58) P 

Cook, Albert Holt, Field Super- 
visor, Distr. Div., Water Works, 
2861 Municipal St., Dallas, Tex. 
(Jan. ’58) D 

Cook, Russell T., Civ. Engr., Wa- 
ter Dept., 6731 Lake Fair Circle, 
Dallas 14, Tex. (Jan. ’58) M 

Cooper, Harry Frederic, Assoc. 
Civ. Engr., Water Dept., Balboa 
San Diego, Calif. (Jan. ’58) 


Cooper, M. B., 1529 Stovall St., 
Augusta, . (Apr. 

Courter, J. 7T.; see ae Spring 
(Okla.) Munic, Water Bd. 

Cox, Knollin Bucher, Supt. of 
Utilities, Borough of Wenonah, 
Wenonah, N.J. (Jan. MPD 

| Craigmile, Joseph D., Civ. Engr., 
Ayres, Lewis, Norris & May, Ann 
Arbor, Mich. (Jan. °58) MRPD 

Orawford, Robert E., Plant De- 


Salina, Kan. (Jan. ’58) P 
Eugene L., Wa- 
6100 Bivd., 
LaMese Calif. (Jan. PD 
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Cumber, Leslie W., Design 
Water ‘Works, 301 Munic. Bike. 
Dallas, Tex. (Jan. '58) PD 

Curnow, William A.; see Strouds- 
burg (Pa.) Munic. Authority 

Dallas Water Works, W.S. M 
Design Engr., 2015 Commerce 
Dallas, Tex. Sv. 

. MR 

fornia Michigan Land & Water Co., 
269 S. Rosemead, Pasadena, if. 
(Jan. M 

Deaton, Thomas E., Water 
Yates Center, Kan. (Jan. 
MRPD 

DeJong, Tim, USOM—lIran, 

205, New York, N.Y. (Apr. 

D’ Eliz, igs Mgr., 

ratt Eng. & Equipment Co., 30 
d., Hillbrae, Calif. (Jan. 


Marinus, Comr., 
saic Valley Water Com., 
ma Ave., Clifton, N.J. (Jan. 

Dickson, D. B., Plant isor, 
N. Texas Munic. Water Dist., 
248, Wylie, Tex. (Apr. ’58) 

Dickstein, Irwin L., City Chem- 
ist, 1605 N. Dunn St., Blooming- 
ton, Ind. (Jan. 58) 

Docal H., Antonio T., Civ. 
Calle 27, No. 902, V. 
vana, Cuba (Jul. a 

Dozier, William E., 

Water Co., Selma, Than. 
MRPD 


Selma 
*58) 


Drisko, John B., Assoc., T. 
Abbott, McCarthy, Stratton, 
Hickory Dr., Maplewood, 
(Jan. R 

Egan, Tom J., Sales Repr. 


Chicago, Ill. (Jan. $8) 

Elwood, John Robert, San. Engr 
State ‘Bd. of Health, Box 210, 
Jacksonville, Fla. (Jan. ’58) MRP 


Engle, Robert M., Office Cashier, 
Richmond Water Works Corp., 14 
N. = St., Richmond, Ind. (Jan. 


"58) 
Ewing, William Curtis, Plant 
Engr., Purification Dept., In- 
dianapolis Water Co., 1220 Speed- 
way Indianapolis Fo 
(Jan. P 
Co 


13, 
P 


Fisher, Sallie Ann, Chemist, Rohm 
& Haas Co., 5000 Richmond St., 
Philadelphia, Pa. (Jan. ’58) P 

Forsythe, W. J.; see Victoria 
(B.C.) Dept. of Recreation & Con- 

| servation 

| Fuller, Andrew J., Reg 


ional Di- 


a . rector, Public Health Eng, State 
sign Engr., Wilson & Co., Box 28, 


Dept. of Health, 119 E. Main St., 
Rochester 4, N.Y. (Jan. °58) P 

Gabrovich, Frank, Foreman, Wa- 
ter Dept., 1930 Prairie, Glenview, 
Il. (Jan. MRP 


“ 
Brown, Howard B., Development | 
> Engr., Central Fibre Products Co., | 
4 q neg " 
| 4; 
= TOTAL 
11191117 
/ 
Allender, Robert C., Asst. Mgr 
Box B, Branwood Station, Green- 
ville, S.C. (Jan. P 
Anderson, Arvid H., Supt. of 
Water, Bessemer Township, Ram- 
say, Mich, (Jan. 
58) 
MRD 
5 Armstrong, Robert L., Western stn 
Sales Mgr., Henry Pratt Co., 3445 29 
W. 8th St., Los Angeles 5, Calif. NJ 
(Jan. J. 
Bianuceci, T. John, Gas Div. 
Supt., Pacific Gas & Electric Co., | 
Box 930, Stockton, Calif. (Jan. 
58) D } 
Bielman, Kenneth D., Civ. Engr., 
Cornell, Howland, Hayes & Merry- | 
field, 1600 Western Ave., Corvallis, Alberta St Ore. 
Ore. (Jan. ’58) RD (Jan. ’58) 
Bloomfield, William W., Sales | Finkbeiner, Albert D., Oil & 
Repr., Wallace & Tiernan, Inc Gas Sales, Tidewater Oil Co., 
Shafter, Calif. (Jan. ’58) D 
'S8) RPI 


Interior, filter plant pipe 
gallery: RAMUC Utility 
Enamel safeguards piping, 
walls and ceilings. 


REMOTE CONTROL 


AT CLEVELAND, TENNESSEE’S unique new 
Water Treatment Plant, a push-button in 
the filtration plant starts and stops opera- 
tions in the pumping station five miles 
away. All other functions are automatic. 
A minimum of maintenance is 


INERTOL coatings contribute to this 
cost saving because they work for years 
without maintenance. Consulting Engi- 
neers Wiedeman and Singleton, Atlanta, 
Ga., specified INERTOL 100% for both 
filter plant building and pumping station. 
They've specified INERTOL since 1939. 

Buy INERTOL paints direct from the 
manufacturer. Shipment within three 
days. Write today for free booklet J-754, 

“Principal Types of Protective Coatings.” 
SPECIFICATIONS FOR RAMUC UTILITY ENAMEL 
A glossy chlorinated natural rubber-base 
coating in color for nonsubmerged con- 
crete, steel and indoor wood surfaces. 
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Attractive GLAMORTEX® Enamel guards 


INERTOL® PAINTS GUARD 
PUMPING STATION 


118’-high automatically operated water 
intake and pumping station. Interior 


walls, ceilings, valves, etc., protected and 


beautified with RAMUC® Utility Enamel. 


(Needed on steel only where surfaces are 
subjected to heavy condensation and are 
almost constantly wet or subjected to 
chemical fumes. In all other cases use 
GLAMORTEX Enamel, excellent alkyd- 
resin coating in color.) 

Steel Surfaces. Colors: Color chart 560. No. of 
coats: 3 over primer. Coverage: 300 square 
ft. per gal. per coat. Approx. mil thickness per 
coat: 1.2. Drying time: 24 hours. Primer: Shop 
Primer — INERTOL Rust-inhibitive Primer 
No. 621; Field Primer — INERTOL Quick- 
Drying Primer No. 626. Thinners: INERTOL 
Thinner No. 2000-A, for brushing; No. 
2000, for s Application: 
RAMUC Utility En — brush type: 
furnished. RAMUC Utility cond 
— spray type: sufficient Thinner 2000 
to secure proper atomization. 


(Write for RAMUC specifications for con- 
crete surfaces, and for GLAMORTEX speci- 
fications for steel and indoor wood.) 


INERTOL COQ., Inc. 


484 Frelinghuysen Avenue, Nework 12, J. 


27-6 South Park, Sen Frencisce 7, Cellf. 


Visit our Booth at the American Water Works Ass’n. Convention, Dallas, Texas; April 20-25 
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Gesley, Howard Robert, Asst. 
it Acacia St., 
Garden , Calif. (Jan. °58) 


12, Calif. (Jan. 

Glass, Leonard M., Asst. Project 
Engr., Whitman, R pee & 
Assocs., 1304 St. Paul Balti- 
more 2, Md. (Jan. ’58) RPD 

Goedert, Paul, Chief, Hydrologic 
Office of the Kivu State of * 
Govt. of the Belgian Congo, Box 
485, Bukavu, Belgian Congo (Jan. 
MRPD 

Goldfrank, Herbert John, Mgr. 


of Jaguar t., Stein, Hall & Co., 
285 Madison Ave., New 
York, N.Y. (Jan. ’58) P 

Gray, William P., Chemist, Lans- 
dale Tube Co., Div. of Philco 
Corp., Church Rd., Lansdale, Pa. 
(Jan. ’58) RP 

Gregory, Meade, Jr., 
Sales M. R. 


Mills 
2910 W. = St., Richmond 2 
Va. (Jan. ’58) Supt. of W. 
G Walter +4 t. a- 
Rocklord, Mich. (Jan. 
Grider, Clyde = Prod. Supt., 
Hall, Napa, Calif. (Jan. 58) 


Frederick J., Public 
Works Div., Waukesha a Co., 
Waukesha, Wis. (Jan. 

Hall, J. Martin, Chief Engr., Wil- 

& 


Gunther, 


Box 28, Salina, Kan. 


Haipenny, Leonard C., Pres., Wa- 
ter Development Corp., 3938 Santa 
Barbara Ave., Tucson, Ariz. (Jan. 


R 

Hamlet, L. E.; see Tuscumbia 
(Ala.) Water 

Hamman, Everett Ray, Mainte- 


nance Supervisor, Dept. of — 


catur, lil. (Jan. 58) 
3 P., Administra- 
ater Bd., tonio, ‘Tex. 
an. MR 


Garden 
MRD 
Hawes, Richard D., Resuits Engr., 

Metropolitan Utilities Dist., 1th 


& Harney, Omaha, Neb. (Jan. ’58) 
MPD 
Hawley, Edward, Sales Repr., 


Hummeistown Water Supply 
Co., Jack P. Miller, 


Hunter, Merril V., Owner, Hunter 
Eng. Co., 117 McDonald St., 
Midland, Mich. (Jan. ’58) PD 

Ingle, Charles Ray, Supt., Water 
Viant, Red Key, ind. (Jan. ’58) 

Jarvis, Herbert A., Sales Engr., 
Johns-Manville Sales Corp., 777 
Thomas St., Seattle 9, Wash. (Jan. 
58) 

Johansen, Frederick A., Saies 
Engr., Johns-Manville, 101 Mari- 
etta St., Atlanta 3, Ga. (Jan. ’58) 

Johnson, A. G.; see City of Oak- 
ridge (Ore.) 

Johnson, Arthur S8., City Mgr., 
Greenville, lil. (Jan. ’58) M 
Johnson, Herbert G., Cons. Engr., 
Johnson Eng. Co., 17 N. Drexei 
Havertown, Pa. (Jan. ’58) 


Johnson, John H.; see South 
Huntington (N.Y.) Water Dist. 
Johnsos, Raymond D., Admin. 
Engr., Comrs. Odice, Dept. 
Water & Sewers, 403 City Hall, 

Chicago, Ill. (Jan. M 

Kasting, John, Hoosier Water Co., 
Srownstown, Ind. (Jan. ’58) 

Kaup, Carl H., Owner, Water Con- 
ditioning Service Lo., box 441, 
Chnton, Oxla. (Jan. PD 

Kenning, Kobert S8., Asst. City 
Mgr., 121 Marun St., Birmingham, 
Mich, (Jan. '58) M 


Santa Fe, Cali. (Jan. 158) PD 

King, Robert R., Cons. Engr., 
Kopert K. King & Assocs., Preston 
at Sycamore, Saerman, ‘ex. (jan. 
$8) KPD 

Kirkwood, Willis Maynard, 
Mgr., Summerland County Water 
List., 2580 Lillie Ave., Summer- 
land, Calif. (jan. ’58) M 

Klein, Andrew M., City Engr., 
Cuy Hail, rorest Grove, Ure. (jaa. 
58) MKPD 

Knight, Charles dr., Civ. 

, Portland Cement Assn., 816 

Ww. Sth St., Los Angeles 17, ‘Cali. 
(Jan. ’58) 


Komo, Nicholas G., Salesman, 
Transite Pipe Div., Jonns-Manville 


Lamprey, Gerald H., Engr., Con- 
sumers Water Co., 95 xchange 
St., Portland, Me. (Jan. ’58) P 

Langtord, Kobert k., Sales Repr., 
Diamond Alkali Co., 20 N. Wacker 
Dr., Chicago, Ill. (Jan. ’58) P 

LaVine, Russell J., Adv. Mgr., 
Highland Park News, 3811—oth 
Ave., Des Moines 13, lowa (Jan. 
58) M 

Lee, Kong Hui, Civ. Engr., Bd. 
of Water Supply, Honolulu, Hawaii 
(Jan. ’58) RP. 


(Continued on page 118 P&R) 


Lehrman, Russell E., 

Munic. Kenyon, 
(Jan. 

Linck, J., 
Layne-Northern Co., 2000 Turner 
St., Mich. (Jan. ’58) R 

Linehan, Kenneth J., Water 
Technician, Crown Zellerbach 
Cop. Antioch, Calif. (Jan. ’58) 


Lybeck, Henry, Asst. y Engr., 
13600 Oak Park Bivd., ra Park, 
Mich. (Jan. ’58) 

Mabry, Frank L.; see City of 
Oswego (Kan.) 

Magee, Dolph B., Filter Plant 
Supervisor, John Cunningham Filter 
coe Corpus Christi, Tex. (Jan. 

Manning, David 1% Supt., W: 
Dept., Spring Hill, Kan. (Jan. 38) 
MRPD 


Maplethorpe, C. W., Jr., Doctor, 
Toledo, Iowa (Jan. *58) "‘MRPD 
1, Ground-water 

ogist, 
Utah (Jan. 58) R 
Mark, Wayne, Sr., Supt. of Utili- 
ties, Water Works, Bainbridge, Ind. 


(Jan. ’57) 
Marshall, Elmer Louis, Field 
Engr., City of San Diego, San 


Diego, Calif. (Jan. 
Martin, Charles Robert, Engr., 


Floyd G. Browne & Assocs., 123 
W. Church St., Marion, 
(Jan. ’58) 

McCartha, Harry C., Jr., Vice- 
Pres., Sentell ly Co., Inc., 
250 N.E. 72nd St., Miami, Fla, 
(Jan. ’58) 

McClintock, Richard Gen. 
Foreman of Services, ter Dept., 


Wichita, Kan. (Jan. ty D 
McCormick, Robert K., Sr. Pub- 
lic Health Engr., State Dept. of 
Health, 1523 Smith Seattle, 
Wash. (Jan. ’58) RB. 
McPhee, Donald A., Geese: Wa- 
ter Dept., 420 N. Pearl S., 
burg, Wash. (Jan. ’58) D 
MeRea, Robert Bruce, Asst. Chief 
Engr., Bd. of Water Comrs., 
600, Denver, Colo. (Jan. 58) 


Menominee Bd. of Public 
Works, Clarence E. Young, Supt., 
711—ist St., Menominee, Mich. 


(Munic. Sv. Sub. Jan. 58) MRPD 

Miller, Jack P.; see Hummelstown 
Water Supply Co. 

Miller, nent G., Owner, Ken- 
more ater System, Kenmore, 
Wash. (Jan. ’58) MD 

Mirabito, Thomas F., Owner, U.S. 
Soft Water Service, 724A ‘Fran- 
cisco Blvd., San Rafael, Calif. 
(Jan. ’58) P 

Mitchell Water Works, Sanford 

Brook 


Mer., 7th & St., 
D 
Mogle, W. 8.; see Dallas (Tex.) 


Moore, Kenneth E., Partner, Gil 
Moore & Co., 310 ws Normandie 
= Angeles 4, Calif. (Jan. 


| Mgr., 3697 Derry St., Harrisburg, 
Pa, (Corp. M. Jan. ’58) P 
Gingher, Darrow B., Assoc. Mech. | 
Engr., Dept. of Water & Power, | 
410 Ducommun St., Los Angeles 
Kincl, James Supt., Water 
Dept., Lyons, Ill (Jan. ’58) | 
| Koger, WwW. C., Corrosion Engr., 
Cities Service Uil Co., Bartlesville, 
ames B. Clow & Sons, 000 Sher- Okla. (Jan. ’58) PD 
Bidg., ‘South Bend 1, Ind. 
(Jan. ’58) 
Box St. Louis 5, Mo. (Jan. ’58) D 
dianapolis, Ind. (Jan. '58) P 
Herrman, John A., Director of 
Services, City Warehouse, Hays, 
Kan. (Jan. ’58) RD 
Hinz, Louis A., City Supt. St. 
Francis, 
Hoffman, Elmer +, Supt. 
Unites Moundridge, Kan. (Jan. 
58) MRD 
Hoxworth, Warren E., Partner, 
Hoxworth, Behnke & Girard As- 
socs., 213 Kings Highway, E., Had- 
donfield, NJ. (Jan. 58) PD 
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YES SIR? 


Here’s a box 
locator that gr 


really does a job! 


MODEL T-10 


M-SCOPE 
BOX 
LOCATOR 


QUICKLYgLOCATES pavement covered man- 
holes, valve covers, boxes, metal survey or proper- 
ty markers, lost and buried tools, metal beams, in 
fact any metal below surface or benind brick, plas- 
ter or stone siding. Weighs only 7 lbs. Baked 
wrinkle finish on metal with red lacquered wooden 


handle—moisture-proofed loop assembly. Send =. 
for and try this time tested and proven locator. EASY is the word that best de- 
Immediate shipment. scribes how this amazing instru- 

ment locates hidden metal. Con- 
Price $139.50. vince yourself! 


PIPE LINE EQUIPMENT 


Place your next order with POLLARD 


If it’s from POLLARD _ _ . It's the Best in Pipe Line Equipment 


POLLARD sew PaRK>+ NEW YoRK 


333 Candler Building, Atlanta, Georgia . 


IPE LINE EQUIPMENT 


PIPE LINE EQUIPMEN 
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Light & Water 
. (Jan. M 

Murray, 383 Adams St., 
Oakland, Calif. CApr. 

Muschell, James Edward, City 
Engr., Cheboygan, Mich. (Jan. 
58) RPD 

Muss, David L., on. om of 
Civ. nd Cit: New 
York, N NY. ( Bod 
MRPD 

Muzio, H., Engr D. 
58) M. 

Nesbit, Noye H., Supt. of Filtra- 
tion Plant, Gwinnett County Wa- 
ter System, Duluth, Ga. (Jan. ’58) 


Moss, J. L., amt: 
t., 


Nichols, Charles T., Water Supt., 
of Rockaway, Municipai 
Rockaway, N.J. (Jan. 


Engr., Henry Steeg & Assocs. 
Indian- 


Inc., N. St., 
apolis, Ind. (Jan. ’58) MRPD 


NEW MEMBERS 


North Perry Avenue Water 
Dist., Harley Van Sickle, Chair- 
man, 2921 Perry Ave., Bremerton, 
Wash. (Munic. Sv. Sub. Jan. ’58) 
MRPD 


Oakridge, City of, A. G. Johnson, 
Water Supt., 
(Munic. Sv. Sub. Jan. ’58) 

O’Bryant, Bill, Design Engr., Wa- 


Engr., John 
3rd St., Phoenix, Ariz. (Jan. ’58) 
RPD 


Openshaw, A. B., Jr., Sales Engr. 
Henry Pratt Co., 2222 S. 
St., Chicago 8, tl. (Jan. ’58) P 
Orr, Edward Alexander, Asst. 


Oswego, City of, Frank L. 1 
Water Plant Supt., 342 
(Corp. "M. 58) 


Palecek, Francis Joseph, Asst. 
Supt., Water Treatment Plant, Hol- 
land, Mich. (Jan. 

ent, City of, 
Supt. of Water & 
Parchment, Mich. (Corp. Mv. 
58) PD 
— Robert Joseph, Pipe Sal 
& Mattison Co., 
Pa. (Jan. ’58) D 


(Continued on page 120 P&R) 
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Perkins, Francis D., 
Wood ul. 
N.Y. (Jan. 


Peters, w., i 
of Water Meter Div., Water & 
Sewer t., 555 Lincoln S&t., 
Evanston, Ill. (Jan. ’58) M 


Peterson, Roy H., 5 
Engr., Alvord, — & Howson, 
20 N. Dr., Chicago, Ill. 
(Jan. P 


Repr., R. D. 
Fayetteville, 


Pierce, William H., 
Ames, Iowa 


Student, 


(ir. M 


Pierson, Thomas W., by 
Operator, Water Dept., 


St., Vienna, W.Va. (Jan. 

Pirkle, James Marshall, Water 
Supt., McCamey, Tex. (Jan. '58) 

Pond, John, Research Assoc., Rng 
League of Kansas Mun 
512 Capitol Bidg., 
Kan. (Jan. '58) M 

Pool, Sam; see City of Parchment 
(Mich.) 

Presecan, Nicholas’ E.; 
Twentynine Palms (Calif.) eh 
Water Dist. 

Pruzan, Louis, Prin. Accountant, 
Water Dept., 323 County-City 
Pids., Seattle 4, Wash. (Jan. ’58) 


Write for copy... 


PQ SOLUBLE SILICATES 


WANT 
MORE 
SPARKLE? 


Let N-Sol activated silica 

(coagulant aid) help you to im- 

prove water quality. Highly colored 

or turbid waters sparkle like spring 
water with N-Sol. Its large, heavy, rapid- 
settling floc enmeshes more impurities. 


“Jar Test Procedure for Activated Silica Sol”. 


N-Sol conveniently made in your plant 
from “N” sodium silicate and a reacting 


chemical. 


PHILADELPHIA QUARTZ CO. 
1142 Public Ledger Bidg., Philadelphia 6, Pa. 


Moore, Roy T., ye Walnut 
Park Mutual Water Co., 2460 E. | 
Florence Ave., Huntington Park, | 
Calif. (Jan. ’58) MD 
Morris, G. T., Director of Public | 
Utilities, Box 3466, Odessa, Tex. | 
(Jan. ’58) 
ter Works, 301 Munic. Bldg., 
Dallas, Tex. (Jan. ’58) RD 
j 
| | | | 
eg 
Trademarks Reg. U.S. Pat. Off. 
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Where service begins -- LAYNE 


A telephone call brings action—for the 
service facilities, know-how and ex- 
perienced work crews of your nearby 
Layne Associate Company. 


Layne service is based upon un- 
divided responsibility from initial sur- 
veys and construction to operation and 


maintenance. 


For service before, during and after 
Completely equipped work | well construction, look to Layne and 
crew — backed by over 75 your nearby Layne Associate Company, 
years of field experience. a member of the community it serves. 


Write for bulletin No. 100 for more 
detailed information. 


LAYNE & BOWLER, INC. MEMPHIS 
General Office and Factory © Memphis 8, Tenn. 


Layne Associate Companies 
throughout the world 


Apr. 1958 eee 
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Purves Henry Blair. 
Pres. 19 


Indus. 
Belmont Halifax, N.S. (Jan. 


835 S. eth 2, Mo. 
(Corp. M. jan.’ 
Ranquette, S., Maer., 
Electrical Water Dept., Kau- 
kauna, (Jan. 58) MRD 
Asst. 


Dallas, Tex. (Jan. 

Robotti, John 8., Plumbing, Heat- 
ing, E Electrical Contractor, Box 211. 
Rocky Hill, N.J. (Jan. 58) MPD 

Rockwood Water Dist., Paul 

18302 S.E. 

Stark 16, Ore. 

(Munic. Sv. Sub. Jan. *58) MD 

Romano, James Anthony, Head, 
Dam Sec., Fleming, Cord. 

& Carpenter, Inc., 
Pa. (Jan. 

Rosapepe, J h Burson- 
Marst Inc., 800—2nd 

New 17, N.Y. (Jan. 
58) 


hoenix, Ariz. (Jan. 58) MRPD 

Sand Spring Munic. Water ony 
J. T. Courter, t., Sand Sprin 
Okla. (Munic. Sv. Sub. Apr. 38) 

Herbert C.; see Ralston 
Purina Co. 

Scheid, John Leslie, Asst. Megr., 
Munic. Div., Graver Water Con- 
ditioning Co., 216 W. 14th St., 
New York 11, N.Y. (Jan. 58) 


MRPD 

Schramm, Allan George, Sales 
Repr., James B. Clow & Sons Co., 
Inc., 201-299 N. Talman Ave., 

Tl. (Jan. ’58) PD 

Sherburne, William L., 
Engr., Hall, Berlin, 
(Jan. MRPD 

Short, bichon Clive, Pres., West- 
ern Development Corp., Box 1249, 
Chadron, Neb. (Jan. 58) RPD 

Shung, Sae Yung, Engr., Bureau 
of Public Works, Ministry of Home 


City 
Wis. 


Simons, Charles, Supt. 
Village Hall, Phoenix, 
58) M 
Smi Albert A., iv. 
Man Verako cts, Box 
604, Waukegan, then 
Snell, M. E., City anny N. 
Pearl St., Ellensburg, 


Jan. 
MD 
der, Boy C., Supt., Water 
Dept., Toppenish, Wash. 
(Jan. 
South Huntington Water Dist., 


Stenzel, Paul; see Rockwood Wa- 
ter Dist. 


Stilley, Sydney Hiram, Cons. 

Engr., Sydney H. Stilley & Assocs., 
1649 "Atlantic Blvd., 
Fla. (Jan. ’58) MRP. 


trom, Thomas ~ Maint. 
Supt., Gwinnett County Water 
System, le, Ga. (Jan 
58) D 


Stroudsburg Munic. Authority. 
William A. Curnow, Mgr., Munic. 
Bidg., Stroudsburg, 

Sv. Sub. Jan. ’58) 


Sunnes, Phillip H., 
Harper & Co., 195—4th St., 
Calif. (Jan. 58) MP 


Swem, Estol L., City Engr., 30 
Gerald Ave., Park, Mich. 
(Jan. ’58) 


Sylvan, 
Mueller Co., 
Kan. (Apr. ’58) 


(Jan. ’58) P 


Tengonciang, Salustiano T., Jr., 
Graduate Student, Liggett Hall, 
Washington Univ., St. Louis 5, 
Mo. (Jr. M. *58) MRPD 


Thompson, Ivan Sales Engr., 
Tohns-Manville Seles Corp., 777 
Seattle, Wash. (Jan. ’58) 


he St., 
Francisco, Calif, (Jan. 58) 


Toal, Richard J., Service Mar., 
E. W. Smith Chem. Co., 13026 
E. Proctor Ave., La Puente, Calif. 
(Jan. ’58) P 


Tomkinson, Philiv K., Well Field 
Foreman, Water Prod. -, 823 
E. Jefferson St., 
(Jan. 


Topping, Charles G., Asst. Dist. 
Div., Johns-Man- 
is 270 Madison 

Ave., ‘New York 16, N.Y. (Jan. 
MD 

Tortorolo, Mario J., Supt., Distr., 
Water Dept., 2747 Indiana St., 
Napa, Calif. (Jan. ’°58) D 

Traprell, Fred A., Supt. of Wa- 
ter Distr., Rte. 4, Box 4, North 
Palm Beach, Fla. (Jan. ’58) 
MRPD 


Troutman, Ray Kent, Area Mer., 
Wallace & Tiernan, Inc., Belleville, 
N.J. (Jan. P 

Tuscumbia Water Dept., L. E. 
Hamlet, Mgr., 202 E. 6th St.. 
Tuscumbia, Ala. (Munic. Sv. Sub. 
Jan. ’58) M 

Twentynine Palms Wa- 


Munic. Water System, Se 
Kan. (Jan. 


Van Guelpen, Robert, Cit 


Van Sickle, Harley; see North 
Perry Avenue Water Dist. 
Varney, Robert Harold, Supt., 
Camden & Rockland Water Co., 5 
St., Rockland, Me. (Jan. 
Vaudrey, Calvin, Cons. Engr., J. 
. Banner & Assocs., 1432—2nd 
(Jan. °58) 


Victoria Dept. of Recreation & 
Conservation, Provincial Parks 
Branch, W. J. Forsythe, Victoria, 
B.C. (Corp. M. Jan. ’58) 

Vondrick, Arthur 


S.D. 


(Jan. 58) MPD 

Wade, Sanford E.; see Mitchell 
(Ind.) Water Works 

Waggener, Chester L., Director 
of Public Works, City Hall 
Moses Lake, Wash. (Jan. °58) 
MRD 

Walling, Frank C., Chief 
Water Supply System, 155 Broad 
St., Keyport, N.J. (Jan. ’58) MD 

Walter, LeeRoy H., Sales Repr 
Dorr-Oliver, 4117 
Kansas City, Mo. (Jan. ’58) P 

Walther, Arnold T., Water Supt., 
Springs, Ti. (Jan. °58) 

Earl R., Supt., Publ 
Works, Des Plaines, Ml. (Jan. oy 
MRP 

Weeks, Carl C., Salesman, Filex- 
Rod Pipe Tool Co., 351 Ww. effer- 
son, Dallas 8, Tex. (Jan. ’58) D 

Willhite, Clarence 4, Plant 
Oper., Post Engrs., R: 

son, Alaska (Jan. 58)" MRP 

Williams, Harold E., Sales Engr., 
American Cast Iron Pipe Co., 38 
S. Dearborn St., Chicago 
(Jan. ’58) 

Williams, Wesley B., Sales Engr., 
Inc., 900 Peachtree 

, N.E., Atlanta, Ga. (Jan. 

Wilimer Walter, 

Water Plant, Eau Gallie, 
(Jan. MRP 

Wortman, Charles Edwin, Come 
tor, Pumping Station, West 
fayette Water Co., 117 Noni 
western Ave., West Lafayette, Ind. 
(Jan. ’58) PD 

Wright, 


Chateston, Wa Va. (Jan. 
David Lee, Sal 
les Admin. 


waukee, Wis. (Jan. 58) M 
Wynn, Harold L., vr 
Chenango Corp., Box 
winsville, N.Y. UJan. D 
Young, Clarence E.; see Menom- 
inee (Mich.) Bd. of Public Works 
Zimmer, Walter E., Secy.-Treas., 
Wolvering Eng. Co., Mason, Mich. 
(Jan. '58) MRPD 


— 
Distr. Supervisor, Di D Wa- 
gis lefts ; Ari. 
iw D., Salesman, 
10 Briar, Mission, | 
| Tatera, Bernard Stanley, San. 
| Engr., Div. of Water Purification, | 
Chicago, I. | 
| Thon, J. George, Chief Civ. Engr.. 
| Power & Indus. Div., Bechtel 
Affairs, Republic of Korea, 310-9 | 
Shin Sul Dong Dong Dae Mun Ku, | 
Seoul, Korea (Jan. ’58) P 
| Gen. Mer., 73482 Twentynine 
Palms Hwy., Twentynine Palms, 
John H. Johnson, Chairman, . Calif. ane 
Sth Ave., S., Huntington Station, . 
N.Y. (Munie. Sv. ‘Sub. Jan. "S83 betha, | 
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GENERAL CHEMICA) 


Where you want it... As one of America’s major producers 
of both dry and liquid aluminum sulfate, General 
Chemical has strategically located plants from coast to 
coast—assuring you of dependable, near-by supply 
almost anywhere in the U.S. and Canada.* 


As you want it... “GC” Alum has met the most rigid 
specifications for more than 50 years. In both dry and 
liquid forms, it is first choice of most industrial and 
municipal users—who know they can count on General 
for the uniform high quality they need. 


When you want it... General Chemical is geared to supply 
fast service at all times. This can be especially 
important when emergencies loom. 


Add them up! Near-by service and supply . . . quality 
and dependability . . . speed. You get them all from 
General Chemical! Call your nearest General Chemical 
sales office listed below for further information. 


Basic Chemicals for American Industry 


GENERAL CHEMICAL DIVISION 
40 Rector Street, New York 6, N.Y. 


Atlanta * Baltimore Birmingham * Boston * Bridgeport * Buffalo 

land (Miss.) * Denver * Detroit * Houston Jacksonvi 
Los Angeles Milwaukee Minneepolis * New York Philade’ Pittsburgh 
Portland (Ore.) * Providence « San Francisco * St. Louis * Seattle * Kennewi Vancouver and 
Yakima (Wash.) *in Canada: The Nichols Chemical Company, Ltd. * Montreal * Toronto * Vancouver 
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Apr. 1958 ee P&R 121 
. 
=> 
| 
llied 
| _* | ; 
| 


122 P&R 


ADVERTISERS’ PRODUCTS 
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Index of Aduertisers’ Products 


Activated Carbon: 

Industrial Chemical Sales Div. 

Permutit Co. 

Activated Silica Generators: 

Omega Machine Co. (Div., B-I-F 
Industries, Inc.) 

Wallace & Tiernan Inc. 


Aerators (Air Diffusers): 

American Well Works 

Carborundum Co. 

General Filter Co. 

Infilco Inc. 

Permutit Co. 

Walker Process Equipment, Inc. 

Air Compressors: 

Allis-Chalmers Mfg. Co. 

DeLaval Steam Turbine Co. 

Worthington Corp. 

Alum (Sulfate of Alumina): 

American Cyanamid Co., Heavy 
Chemicals Dept. 

General Chemical Div. 

Ammonia, Anhydrous: 

General Chemical Div. 

John Wiley Jones Co 

Ammoniators: 

Proportioneers, Inc. (Div., B-I-F 
Industries, Inc.) 

Wallace & Tiernan Co., Inc. 

Ammonium Slilicofluoride: 

American Agricultural Chemical Co. 

Brass Goods: 

American Brass Co. 

M. Greenberg’s Sons 


Hays Mfg. Co. 

Mueller 

Brine-Making Equipment: 
International Salt Co., Inc. 
Calcium Hypochlorite: 
John Wiley Jones Co. 

Carbon Dioxide Generators: 
Infilco Inc. 

Walker Process Equipment, Inc. 
Cathodic Protection: 
Electro Rust-Proofing Corp. 
Cement Mortar Lining: 
Centriline Corp. 

Chemical Feed Apparatus: 
Cochrane Corp. 

Graver Water Conditionirg Co. 
Infilco Inc. 

F. B. Leopold Co. 


Omega Machine Co. (Div., B-I-F 


Industries, Inc.) 
Permutit Co. 


Proportioneers, Inc. (Div., B-I-F 


Industries, Inc.) 
Ross Valve Mfg. Co. 
Simplex Valve & Meter Co. 
Wallace & Tiernan Inc. 
Chemists and Engineers: 
(See Professional Services) 
Chlorination Equipment: 
Builders-Providence, Inc. 
B-I-F Industries, Inc.) 


Industries, Inc.) 
Wallace & Tiernan Inc. 


(Div., 
Proportioneers, Inc. (Div., B-I-F 


| Chlorine Comparators: 


Wallace & Tiernan Inc. 

Chlorine, Liquid: 

oe Wiley Jones Co. 
allace & Tiernan Inc. 


Clamps and Sleeves, Pipe: 
ames B. Clow & Sons 
resser Mfg. Div. 
M. Greenberg's Sons 
Mueller Co. 
Rensselaer Valve Co. 
A. P. Smith Mfg. Co. 
Trinity Valley Iron & Steel Co. 


Clamps, Bell Joint: 
ames B. Clow & Sons 
resser Mig. Div. 
Clamps, Pipe 
ames B. Clow & Sons 
resser Mfg. Div. 
Trinity Valley Iron & Steel Co. 


Clarifiers: 

American Well Works 

Chain Belt Co. 

Cochrane Corp. 

Dorr-Oliver Inc. 
Etablissements Degremont 
General Filter Co. 

Graver Water Conditioning Co. 
Infilco Inc. 

Permutit Co. 

Walker Process Equipment, Inc. 


Coagulant Aids: 
Hagan Chemicals & Controls, Inc. 


HOTOVO LT Line-Operated 


pH METER 


Mod. 


A full-fledged 


pH Meter of re- 


markable accuracy 
at the moderate 


price of $130.— 


(inel. electrodes ) 


Write for Bulletin #225 to 


PHOTOVOLT CORP. 


95 Madison Ave., New York 16, N.Y. 


| 
| W. A. Taylor & Co. 
| 
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Armco Pipe after 17 years 


4 Unretouched photograph of 
in water line service. 


When this section of the 17-year-old 
Armco Pipe was uncovered, coating on 
the exterior showed practically no sign 
of deterioration. 


Spartanburg, South Carolina, Finds 
17-Year-Old Armco Pipe Good as New 


In 1939, the city of Spartanburg, South Carolina, installed 40,- 
000 feet of Armco Welded Steel Pipe for a water line. In 1956, 
contractors removed a 514-foot section of the 17-year-old pipe 
to insert a tee connection. 

The unearthed section (shown above) still had its original 
smooth lining. In 17 years there had been no loss of flow ca- 
pacity. The pipe line is good for many, many more years of 
dependable service. 

You will find that Armco Pipe offers you many other ad- 
vantages. It is supplied in a wide range of diameters, from 6 to 
36 inches; wall thicknesses from %4- to %4-inch; lengths up to 
50 feet. Coatings are supplied to AWWA specifications. 

Write for prices and delivery time. Armco Drainage & Metal 
Products, Inc., Welded Pipe Sales Division, 4827 Curtis Street, 
Middletown, Ohio. Subsidiary of Armco Steel Corporation. In 
Canada: write Guelph, Ontario. 


ARMCO WELDED STEEL PIPE 


4 
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Condensers: 

Alco Products, Inc. 
Allis-Chalmers Mfg. Co. 

United States Pipe ‘& Foundry Co. 


Contractors, Water Supply: 
Layne & Bowler, Inc. 
Controllers, Liquid Level, 


Inc. (Div., 
) 

Filter Co. 

Infilco 

Minneapolis Honeywell Regulator 


Valve & Meter Co. 
Sparling Meter Co. 


Copper Sheets: 

American Brass Co. 

Copper Sulfate: 

General Chemical Div. 

Tennessee Corp. 

Corrosion Control: 

Alco Products, Inc. 

Calgon Co. 

Industrial Chemicals, Inc. 

Philadelphia Quartz Co. 

Couplings, Flexible: 

DeLaval Steam Turbine Co. 

Dresser Mfg. Div. 

Diaphragms, Pump: 

Dorr-Oliver Inc. 

Engines, Hydraulic: 

Ross Valve Mfg. Co. 

Engineers and Chemists: 

(See Professional Services) 
Feedwater Treatment: 

Calgon C 

Cochrane 

Graver Water Conditioning Co. 

Hungerford & Terry, Inc. 

Industrial Chemicals, Inc. 

Infilco Inc. 

Permutit Co. 

Proportioneers, Inc. (Div., B-I-F 
Industries, Inc. ) 

Ferric Sulfate: 

Tennessee Corp. 

Corp. 
thracite Equipment 

Carborundum Co. 

Dicalite Div. 


ohns-Manville Corp. 
orthern Gravel Co. 
Permutit Co. 
Stuart Corp. 
Filters, Feed water: 
Cochrane 
tablissements 
Graver Water Contlitioning Co. 
Infileo Inc. 

Permutit Co. 
Proportioneers, Inc. 
Industries, Inc.) 
Roberts Filter Mfg. C 
Ross Valve Mfg. Co. 
Filtration Plant Equipment: 
Builders-Providence, Inc. (Div., 

B-I-F Industries, Inc.) 

Chain Belt Co. 

Cochrane Corp. 

Etablissements Degremort 

Filtration —— Corp. 

General Filter 

Graver Water Conditioning Co. 

Hungerford & Terry, Inc. 

Machine Co. (Div., 
tries, Inc.) 


(Div., B-I-F 


B-I-F 


ADVERTISERS’ PRODUCTS 


Permutit Co. 

Roberts Filter Co. 
Simplex Valve & Meter Co. 
Stuart Corp. 

Wallace & Tiernan Inc. 


Fittings, Pipe: 
Mig. Div 


Mueller 


Fittings, Tees, Ells, ete.: 
Alco Products, Inc. 


ames B. ag Sons 

resser Mfg. 
M & H Valve *y Fittings Co. 
Trinity Valley Iron & Steel Co. 
United States Pipe & Foundry Co. 
R. D. Wood Co. 


Flocculating Equipment: 
Chain Belt Co. 

Cochrane Corp. 

Dorr-Oliver Inc. 

General Filter Co. 


Stuart 


Fluoride Chemicals: 
American Agricultural Chemical Co. 
Tennessee Corp. 


Fluoride Feeders: 
Omega Machine Co. (Div., B-I-F 


Industries, Inc.) 
Proportioneers, Inc. (Div., B-I-F 
Industries, 
Wallace & Tiernan Co., Inc. 
Furnaces: 
Jos. G. Pollard Co., Inc. 
Gages, Liquid Level: 
Builders-Providence, Inc. (Div., 
B-I-F Industries, Inc.) 
Burgess-Manning Co., Penn In- 
struments Div. 
Infilco Inc. 
Regulator 


Simplex Valve & Meter Co. 

Sparling Meter 

Wallace & Tiernan Inc. 

Gages, Loss of Head, Pressure 
of Vacuum, Rate of Flow, 
Sand Expansion: 

Builders-Providence, Inc. (Div., 
B-I-F Industries, Inc.) 

Burgess-Manning Co., Penn In- 
struments Div. 

Foxboro Co. 


Infilco Inc. 
Regulator 


iow: G. Pollard Co., Inc. 
implex Valve & Meter Co. 
Wallace & Tiernan Inc. 


Gasholders: 

Bethlehem Steel Co. 

Chicago Bridge & Iron Co. 
Graver Tank & Mfg. Co. 
Hammond Iron Works 
Pittsburgh-Des Moines Steel Co. 
Gaskets, Rubber Packing: 
James B. Clow & Sons 
Johns-Manville Corp. 

Gates, Shear and Sluice: 
Armco Drainage & Metal Products, 


Inc 
Valve Mfg. Co. 
— B. Clow & Sons 
ueller Co. 
R. D. Wood Co 


V ol. 50, No.4 


Gears, Speed 

DeLaval Steam Turbine Co. 

Worthington Corp. 

Glass Standards—Colorimetric 
Analysis Equipment: 

Klett Mig. Co. 

Wallace & Tiernan Inc. 


Goosenecks (with or without 
Corporation Stops): 

ames B. Clow & Sons 

ays Mfg. Co. 

Mueller 


Hydrants: 
ane B. Clow & 
Valve & Co. 
Greenberg’s 
| Valve Mic 
ry Inc. 
M & H Valve & ittings Co. 
Mueller Co. 


A. P. Smith Mfg. Co. 
Rensselaer Valve Co. 

R. D. Wood Co. 

Hydrogen Ion Equipment: 
W. A. Taylor & Co 

Wallace & Tiernan Inc. 


Hypochlorite; see Calcium 
Hypochlorite; Sodium Hy- 
pochlorite 


lon Exchange Materials: 

Allis-Chalmers Mfg. Co. 

Cochrane Corp. 

raver Water nditioning 

Hungerford & Terry, Inc. 

Infilco Inc. 

Permutit 

Roberts Filter Mfg. Co. 


Iron, Pig: 
Woodward Iron Co. 


Iron Removal Plants: 
American Well Works 

Chain Belt Co. 

Cochrane Corp. 

General Filter Co. 

Graver Water Conditioning Co. 
Hungerford & Terry, Inc. 
Infilco Inc. 

Permutit Co. 

Roberts Filter Mfg. Co. 
Walker Process Equipment, Inc. 


Jointing Materials: 
Corp. 
easbey & Mattison Co. 
Leadite Co., Inc. 
Joints, Mechanical, Pipe: 
American Cast Iron Pipe Co. 
Cast Iron Pipe R Assn. 
James B. Clow & Sons 
Dresser Mfg. Div. 
Trinity Valley Iron & Steel Co. 
United States Pipe & Foundry Co. 
R. D. Wood Co. 
Leak Detectors: 
Jos. G. Pollard Co., Inc. 
Lime Slakers and Feeders: 
Dorr-Oliver Inc. 
General Filter Co. 
Infilco Inc. 
Omega Machine Co. (Div., B-I-F 
Industries, Inc.) 
Permutit Co. 
Wallace & Tiernan Inc. 
Magnetic Dipping Needles: 
W. S. Darley & Co. 
Meter Boxes: 
Ford Meter Box Co. 
Pittsburgh Equitable Meter Div. 
Meter Couplings and Yokes: 
Badger Meter Mfg. Co. 
Dresser Mfg. Div. 


| 
3 Rate of I M. Greenberg’s Sons 
Hays Co. 
Co. 
Graver Water Conditioning Co. a 
Leope Id Co. 
Corp. 
| 
| 
ene ra Liter ( 
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One Bright $ Sign 
in the Water Line 


Most operations in the water pro- 


CLARIFYING 
cessing line cost money . . . with little 
or no opportunity to make them pay 
for themselves. 
One bright spot in the line is the 
A ‘ water meter, which measures and de- 


termines the income. And when the 
1 ot meter is well set it can earn more by 
being well protected but still easily 

available for reading and changing. 

Many water utilities are realizing 

thousands of dollars annually in labor 

CHLORINATING savings and in increased revenues from 
well-set and well-maintained meters. 

Perhaps you, too, can show bigger 

ay net profits this inexpensive way. 


Send for 
Ford Catalog No. 56. 


THE FORD METER BOX COMPANY, INC. 
Wabash, Indiana 


FOR BETTER WATER SERVICES 


Apr. 1958 
V4 
K 
@ 
rq 
| MEASURING 
| | | 


126 P&R 


Ford Meter Box Co. 
— Meter Div., Worthington 


Hays Co. 


Mueller Co. “4 
Neptune Meter Co. 
Pittsburgh Meter Div. 


and Record 


Meter Mfg. Co. 


Meter Testers: 
2 « Meter Mig. Co. 


Meter Box 
Hersey Mig. Co. 
Neptune Meter 


Co. 
Pittsburgh Equitable Meter Div. 


Meters, Domestic: 
B © Meter Mfg. Co. 
Buffalo Meter Co. 
Gamon Meter Div., 


Corp. 
Hersey Mig. Co. 
Neptune Meter Co. 
Pittsburgh Equitable Meter Div. 
Well Machinery & Supply Co. 
Meters, Filtration Plant, 

Pumping Station, 

Transmission Line: 
Builders-Providence, Inc. 


Worthington 


(Div., 
Penn In- 


B-I-F Industries, Inc.) 
Burgess-Manning Co., 

struments Div. 
Foster Co. 
Infilco 


Minneapolis- Honey well Regulator 
Simaies Valve & Meter Co. 
Sparling Meter Co. 


Industrial, Commer- 


© Meter Mfg. Co. 
Badger Meter Co. 
Builders-Providence, (Div., 
B-I-F Industries, Inc.) 
Co., Penn In- 
struments Div. 
— Meter Div., Worthington 


onan Mfg. Co. 
Neptune Meter Co. 
Pittsburgh Equitable Meter Div. 
Simplex Valve & Meter Co. 
ling Meter Co. 
ell & Supply Co. 
Meter Repair Parts: 
Meter Specialty Co. 
Mixing Equipment: 


Pipe, Asbestos-Cement: 
ns-Manville Corp. 
& Mattison Co. 

Pipe, Brass 
American Co. 
Pipe, Cast Iron (and Fittings) : 
Alabama Co. 
American Cast Iron P Co. 
Cast Iron Pipe 7~ Assn. 
lames B. Clow & Sons 

tinity Valley Iron & Steel Co. 

United & Foundry Co. 


Lined: 
American Cast Iron 


Co. 
Cast Iron Pipe R Assn. 


ADVERTISERS’ PRODUCTS 


ames B. Clow & Sons 
nited States Pipe & Foundry Co. 
R. D. Wood Co. 


Pipe, Concrete: 
Concrete Pressure Pipe 
& Construction Co. 
Lock Joint Pipe Co. 


Pipe, Copper: 
American Brass Co. 


Pipe, Steel: 
Alco Products, Inc. 
Armco Drainage & Metal Products, 


Inc. 
Bethlehem Steel Co. 


Pipe Cleaning Services: 
National Water Main Cleaning Co. 


Pipe Coatings and Linings: 
American Cast Iron Pipe Co. 
Barrett Div. 
Cast Iron Pipe Research Assn. 
Centriline Corp. 
Inertol Co., Inc. 
Koppers Co., Inc. 
Reilly Tar & Chemical Corp. 
Pipe Cutters: 
ames B. Clow & Sons 
llis & Ford Mfg. Co. 
Jos. G. Pollard Co., Inc. 
A. P. Smith Mfg. Co. 
Pipe Jointing Materials; 
Jointing Materials 


Pipe Locators: 
w. "S. Darley & Co. 
Jos. G. Pollard Co., Inc. 


Plugs, Removable: 
ames B. Clow & Sons 
los. G. Pollard Co., Inc. 
A. P. Smith Mfg. Co. 


Potassium Permanganate: 
Carus Chemical Co. 


Pressure Regulators: 
Co. 

Foster Eng. 

ym Valve Specialty Co. 
Mueller Co. 

Ross Valve Mfg. Co. 


Pumps, Boiler Feed: 
Allis-Chalmers Mfg. Co. 
DeLaval Steam Turbine Co. 
Layne & Bowler Pump Co. 


Pumps, Centrifugal: 
Allis-Chalmers Mfg. Co 
American Well Works 
DeLaval Steam Turbine Co. 
C. H. Wheeler Mfg. Co. 


Pumps, Chemical Feed: 
Infilco Inc. 
(Div., 


Proportioneers 
Industries, Inc.) 
Wallace & Tiernan Inc. 
Pumps, Deep Weli: 
American Well Works 


Layne & Bowler, Inc. 
Layne & Bowler Pump Co. 


Pumps, Diaphragm: 
Dorr-Oliver Inc. 

W. S. Rockwell Co. 
Wallace & Tiernan Inc. 
Pumps, 
W. S. Darley & Co. 
Jos. G. Pollard Co., Inc. 


Pumps, Hydraulic Booster: 
Ross Valve Mfg. Co. 


Pumps, Sewage: 
Allis- mers Mfg. 


Inc. B-I-F 
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DeLaval Steam Turbine Co. 
C. H. Wheeler Mfg. Co. 
Pumps, Sump 

DeLaval Steam Turbine Co. 
Layne & Bowler Pump Co. 
C. H. Wheeler Mfg. Co. 


Pumps, Turbine: 

DeLaval Steam Turbine Co. 

Layne & Bowler, Inc. 

Layne & Bowler Pump Co. 

Recorders, Gas Density, CQO:, 
NHsz, ete.: 

Permutit Co. 

Wallace & Tiernan Inc. 

Recording Instruments: 

Builders-Providence, Inc. 
B-I-F Industries, Inc.) 

Burgess-Manning Co., 
struments Div. 

Infilco Inc. 


Regulator 
0. 


Simplex Valve & Meter Co. 
Wallace & Tiernan Inc. 
Reservoirs, Steel: 
Bethlehem Steel Co. 

Chicago Bridge & Iron Co. 
Graver Tank & Mfg. Co. 
Hammond Iron Works 
Pittsburgh-Des Moines Steel Co. 
Sparling Meter Co. 


Sand Expansion Gages; 
Gages 

Sleeves: see Clamps 

Sleeves and Tapping: 

ay B. Clow & Sons 
M&H Valve | & Fittings Co. 

Mueller Co. 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

Sludge Blanket Equipment: 

General Filter Co. 

Graver Water Conditioning Co. 

Permutit Co. 

Sodium Chloride: 

International Salt Co., Inc. 

Sodium Fluoride: 

American Agricultural Chemical Co. 

Sodium H p p 

Calgon Co. 

Sodium Hypochlorite: 

John Wiley Jones Co. 

Wallace & Tiernan Inc. 

Sodium Silicate: 

Philadelphia Quartz Co. 

Sodium Silicofluoride: 

American ee Chemical Co. 

Tennessee ¥ 

Softeners: 

Cochrane Corp. 

Dorr-Oliver Inc. 

General Filter Co. 

Graver Water Conditioning Co. 

Hungerford & Terry, Inc. 

Infilco Inc. 

Permutit Co. 

Roberts Filter Mfg. Co. 

Walker Process Equipment, Inc. 

Softening Chemicals and Com- 
pounds: 

Calgon Co. 

Cochrane Corp . 

General Filter Co. 

Industrial Chemicals, Inc. 

Infileo Inv. 

International Salt Co., Inc. 

Permutit 

Tennessee Corp. 

Standpipes, Steel: 

Bethlehem Steel Co. 

Chicago Bridge Co. 

Graver Tank & Mfg. Co. 


(Div., 
Penn In- 


| 
| 
General Filter Co. 
Infilco Inc. 
F. B. Leopold Co. 
Paints: 
Barrett Div. 
Inertol Co., Inc. 
Koppers Co., Inc. 
| 
| 
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— within +1% of set feed 
Mecurecy 1% of rete 


(by 


If you’re feeding lime . . . quicklime, hydrated lime or dolomite, as a 
slurry or dry, at low or high rates . . . and want to do it economically, 
accurately, and dependably .. . investigate the advantages of Omega Feeders. 
For specific recommendations, send complete details of 
your feeding requirements . . . to 
Omega Machine Co., 365 Harris Avenue, Providence 1, R. I. 


@OMEGA MACHINE CO. 
B-I-F INDUSTRIE 


Apr. 1958 P&R 127 
It’s O Time! 
eee S mega ime. 
— OE QUICKLIME IN LARGE PLANTS 
In-Weight Feeder 
Capacity — 50 to 12,000 Ibs. 
Send — vp te to ten tender... 
FOR FEEDING LIME SLURRY IN LARGE PLANTS 
Omege Rotodip Liquid Feeder 
Accuracy — within +1% of calibroted rote 
Cepecity — moximum rates up to 1800 gph 
Feed range — vp to 100 to | 5 
FOR FEEDING HYDRATED LIME... : 
Feeder, Mode! 30 — within Omege Mode! SOA 
Fy 3 sins ter Accuracy — within 2 
100 to if 40 to | for ony eu, in./he. 
specific application Feed renge — upto 
Wiel... any one 
of three chonge 
goers. 
I; 
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Hammond lron Works 
Pittsburgh-Des Moines Steel Co. 
Plate 
Alco Products, 

Bethlehem Steal Co. 

Bridge & Iron Co. 
Graver Tank & Mig. Co. 
Hammond Iron Works 
Pittsburgh-Des Moines Steel Co. 


Stops, Curb and Corporation: 
Hays my, | Co. 
Mueller 


ames B. tise & Sons 
Greenberg’s Sons 
R. D. Wood Co. 


Surface Wash Equipment: 
Cochrane Corp. 
Permutit Co. 


Swimming Poo! Sterilization: 
Builders-Providence, Inc. (Div., 
B-I-F Industries, Inc.) 
Omega Machine Co. (Div., B-I-F 
Industries, Inc.) 
Proportioneers, Inc. (Div., B-I-F 
Industries, Inc.) 
lace & Tiernan Inc. 
Tanks, Steel: 
Alco Products, Inc. 
icago Bridge 
Graver Tank & Mfg. Co. 
Hammond Iron Works 
Pittsburgh-Des Moines Steel Co. 


Tapping-Drilling Machines: 
Hays Mfg. Co. 

Mueller Co. 

A. P. Smith Mfg. Co. 


Machines, Corp.: 
ys M 


Taste Sie Odor Removal: 

Builders-Providence, Inc. (Div., 
B-I-F Industries, Inc.) 

Cochrane Corp. 

General Filter Co. 

Industrial Chemical Sales 

Infilco Inc. 

Permutit Co. 

Proportioneers, Inc. (Div., B-I-F 
Inc.) 


Wallace & Tiernan Inc. 


Turbidimetric Apparatus (For 
Turbidity and Sulfate De- 
terminations) : 

Wallace & Tiernan Inc. 


Turbines, Steam: 
Allis-Chalmers Mfg. Co. 
DeLaval Steam Turbine Co. 
Turbines, Water: 
Allis-Chalmers Mfg. Co. 
DeLaval Steam Turbine Co. 
Valve Boxes: 

ames B. A; & Sons 

‘ord Met x Co. 
M&H Valve. Fittings Co. 
Mueller Co. 

. P. Smit 
Trinity Valley Iron & Steel Co. 
R. D. Wood Co. 
Valve-Inserting Machines: 
Mueller Co. 
A. P. Smith Mfg. Co. 


ADVERTISERS’ PRODUCTS 


Valves, Altitude: 

Valve Specialty Co. 
W. S. Rockwell Co. 

Ross Valve Mfg. Co., Inc. 

S. Morgan Smith Co. 


Valves, Butterfly, Check, Flap, 
Foot, Hose, Mud and Plug: 

Builders-Providence, Inc. (Div., 
B-I-F Industries, Inc.) 

Chapman Valve Mfg. Co. 

B. Clow & 
eZurik Corp. 

M. Greenberg’s Sons 

Kennedy Valve Mig. Co 

M & H Valve & Fittings Co. 

Mueller Co. 

Henry Pratt Co. 

Rensselaer Valve Co. 
. $. Rockwell Co. 

S. Morgan Smith Co. 

R. D. Wood Co. 


Valves, Detector Check: 
Hersey Mfg. Co. 


Valves, Electrically 

Builders-Providence, Inc. 
B-I-F Industries, Inc.) 

Chapman Valve Mfg. Co. 

James B. Clow & Sons 

Darling Valve & Mfg. Co. 

DeZurik Corp. 

Golden-Anderson Valve Specialty Co. 

Kennedy Valve Mfg. Co. 

M & H Valve & Fittings Co. 

Mueller Co. 

Henry Pratt Co. 

Rensselaer Valve Co. 

W. S. Rockwell Co. 

A. P. Smith Mfg. Co. 

S. Morgan Smith Co. 


Valves, Float: 

James B. Clow & Sons 
Golden-Anderson Valve Specialty Co. 
Henry Pratt Co. 

W. S. Rockwell Co. 

Ross Valve Mfg. Co., Inc. 


Valves, Gate: 
man Valve Mfg. Co. 
—_ B. Clow & Sons 
& Mfg. Co. 


Dresser Div. 

Kennedy Vaive Mite. 
Ludlow Valve 

M & H Valve & ittings  % 
Mueller Co. 

Rensselaer Valve Co. 

W. S. Rockwell Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co. 


(Div., 


Hydraulically Oper- 


Builders-Providence, Inc. (Div., 
B-I-F Industries, Inc.) 

Chapman Valve Mig. Co. 

ames B. Clow & Sons 
— aon & Mig. Co. 

DeZurik 


Golden- Valve Specialty Co. 
Kennedy Valve Mfg. Co. 

F. B. Leopold Co. 

M & H Valve & Fittings Co. 
Mueller Co. 


Valves, 
ated: 


Rockwell Co. 
Smith Mig. 


Vol. 50, No.4 


Vaives, Large Diameter: 
Chapman Valve Mig. Co. 
James B. Clow & Sons 
Darling Valve & Mfg. Co 
Golden-Anderson Valve Specialty Co. 
Kennedy Valve Mfg. Co. 
Ludlow Valve Co., = 
M & H Valve & Fittings 

Mueller Co. 

Henry Pratt Co. 

Rensselaer Valve Co. 

W. S. Rockwell 4 

A. P. Smith mith Go. 

Smith Co. 

R. D. Wood C 


ik Corp. 


Golden-Anderson Valve Spey. Co. 
‘0. 
Mueller Co. 
Henry Pratt Co. 
W. S. Rockwell Co. 
Ross Valve Mfg. Co. 
S. Morgan Smith Co. 
Valves, Swing Check: 
Chapman Valve Mfg. Co. 
ames B. Clow & 
arling Valve & M 
Golden-Anderson ve Specialty Co. 
M. Greenberg’s Sons 
M&H Valve & Fittings Co. 
Mueller Co. 
Rensselaer Valve Co. 
W. S. Rockwell Co. 
A. P. Smith Mfg. Co. 
R. D. Wood Co. 
Venturi Tubes: 
Builders-Providence, Inc. (Div., 
B-I-F Industries, Inc.) 
Burgess-Manning Co., Penn In- 
struments Div. 
Infilco Inc. 
Simplex Valve & Meter Co. 
Waterproofing: 
Barrett Div. 
Inertol Co., Inc. 
Koppers Co., Inc. 
Water Softening Plants; see 
Softeners 
Water Supply Contractors: 
Layne & Bowler, Inc. 
Water Testing Apparatus: 
W. A. Taylor & Co. 
Wallace & Tiernan Inc. 


Water Treatment Plants: 

American Well Works 

Chain Belt Co. 

Chicago Bridge & Iron Co. 

Cochrane Corp. 

Dorr-Oliver Inc. 

Etablissements 

Co. 
raver Water Conditioning 

Hammond Iron Works 

Hungerford & Terry, Inc. 

Infilco Inc. 

Permutit Co. 

Pittsburgh-Des Moines Steel Co. 

Roberts Filter Mfg. Co. 

Walker Process Equipment, Inc. 

Wallace & Tiernan Inc. 

Well Drilling Contractors: 

Layne & Bowler, Inc. 

Wrenches, Ratchet: 

Dresser Mig. Div. 


Zeolite: see lon Exchange 
Materials 


A complete Buyers’ Guide to all water works products and 
services offered by AWWA Associate Members appears in the 
1957 AWWA Directory. 
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ere’s the answer 


lot of tank problems 


American has been buliding tanks of many types, 
pressure vessels and storage reservoirs for a third 
of a century. This great store of experience in the 
design, fabrication and field erection of these prod- 
ucts has resulted in carefully engineered custom 
fabricated units at the lowest possible cost. Facil- 
ities, experience and personne] have made Amer- 
ican outstanding in the field. Job-timed delivery 
eliminates costly construction delay. 


You'll find it easy, profitable and pleasant to do 
business with American. 


Write or phone to have an American sales engi- 
neer help you plan your next job. 


518 N. E. Columbia Bivd. Portland 11, Oregon 
BUtier 5-2531 


les Angeles Wayward San Diege Phoenix 
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What good is a meter 
if you can’t read it? 


DIRTY FACE CLEAN FACE 


Condensation and dirt cloud the dial on Rockweil hermetically sealed register always 
this conventional register. presents a “clean face" to the meter reader. 


YOU CAN ALWAYS READ A ROCKWELL 
SEALED REGISTER WATER METER 


In recent years water utilities have 
spent thousands for oil enclosures, 
wipers and similar gadgets to lick 
the problem of fogged registers. 
Now, for not a penny extra, Rock- 
well offers a revolutionary new 
meter having a hermetically sealed 
register which completely elimi- 
nates condensation under the glass. 

In the Rockwell Sealed Register 
meter all gearing, including the 
intermediate train, is encased in 
a sealed compartment high and 
dry above the measuring chamber. 
There’s no stuffing box to leak 
or bind. A powerful magnetic coup- 
i transmits motion smoothly 
and with the least possible friction. 
All this means less wear, less chance 
for corrosive attack, and, of course, 
easier maintenance at lower cost. another fine product by © 
Get full facts now, write to Rock- 


well Manufacturing Company, RO C KW E 
Pittsburgh 8, Pa. 


D REGISTER METERS 
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The solution to this problem is always the same . . 


. but 


Water Treatment Problems are different 

No two water treatment problems are exactly alike. The right solution to each 
can only be arrived at after a careful study of the local conditions. Variables such 
as raw water composition, rate of flow and results required automatically rule out 
the cure-all approach. The installation shown below is a good example of how 


equipment should be selected to fit the job 


St. Cloud, 
Minnesota 


Dorr Squarex 
Clarifiers Installed 
Under City Park... 


and not vice versa 


Underneath Hester Pork ore two of these lorge (55° sq.) Dorr Squorex Clorifiers. 


beat 1953, the City of St. Cloud, recognizing the ob- 

and inadequacy of their original water fil- 
plant, retained the services of Consoer, 
d and A iates to design modern water 
treatment facilities to treat and soften Mississippi River 
water and which would be suitably attractive, as the 
plant was located adjacent to the city’s Hester Park. 

On October 31, 1957, the new St. Cloud Water Treat- 
ment Plant, situated on the Mississippi River, was 
officially opened. Over fifty percent of the plant's 


tration 


facilities are located under Hester Park; granite-faced 
administration and control buildings constitute the 
plant's exterior 
Playing an important role in St. Cloud's new facili- 
ties are two Special SZ-7, Dorr Squarex Clarifiers, 
each 55 ft. sq. x 15 ft. s.w.d. These two Squarex 
Clarifiers, equipped with concrete center columns, are 
installed in underground clarifying basins, each of 
which will hold a heal million gallons. The Dorr 
were designed for a population equivalent 
of 50,000 and average design flows of 9 MGD. 


Squorex, TM. Reg. U. S. Pat. Off. 


[orn R-CourveR 
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St. Cloud's Administration & Control Building. 
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ENGINEERING EQUIPMENT 
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Jointed for . . . 
Permanence 


with LEADITE 


Generally speaking, most Water Mains are buried beneath 
the Earth’s surface, to be forgotten,—they are to a large 
extent, laid for permanency. Not only must the pipe itself 
be dependable and long lived,—but the joints also must be 
tight, flexible, and long lived,—else leaky joints are apt to 
cause the great expense of digging up well-paved streets, 
beautiful parks and estates, etc. 


Thus the “jointing material’ used for bell and spigot Water 


Mains MUST BE GOOD,—MUST BE DEPENDABLE,— 
and that is just why so many Engineers, Water Works Men 
and Contractors aim to PLAY ABSOLUTELY SAFE, by 
specifying and using LEADITE. 


Time has proven that LEADITE not only makes a tight 
durable joint,—but that it improves with age. 
The pioneer self-caulking material for c. i. pipe. 


Tested and used for over 40 years. 
Saves at least 75% 


THE LEADITE COMPANY 
Girard Trust Co. Bldg. Philadelphia, Pa. 
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